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Abstract: Poor sanitation and hygiene are still one of the pressing challenges in the 
developing world with not only serious health and but also non-health consequences. 
Diarrheal diseases, for example, are preventable by handwashing and hygienic latrine, still 
kill more than 4500 children every day, more than that of measles, malaria and HIV 
combined. Its non-health consequences include welfare loss, dignity, economic and financial 
losses...Vietnam had a rural sanitation coverage of only 65% despite the great amount of 
investment (mainly in hardware provision) in rural sanitation and hygiene over the last 25 
years. Behaviour change interventions, therefore, are necessary if the country is to achieve 
Universal Sanitation and good hygiene by 2030 as it committed. Consequently, an 
understanding of the population’s sanitation and hygiene behavioural determinants is 
required in order to design efficient and effective intervention programs. This thesis is based 
on the RANAS model using data surveyed in Giong  Trom district, Ben Tre Province (of the 
provinces with lowest rural sanitation coverage in Vietnam). It has 3 objectives: to identify 
behavioural determinants and factors associated to a range of sanitation and hygiene 
behaviours; to identify, measure and compare to health and non-health impact associated 
with different sanitation conditions; to propose and recommend evidence-backed 
interventions aimed at improving rural sanitation and hygiene. 
Having employed the logistic and multiple linear regression analysis, the thesis found  the 
key factors associated with the following sanitation and hygiene behaviours: 
• Hygienic latrine ownership: Source of income, poverty certificate possession, 
instrumental beliefs, perceived cost. 
• Unhygienic latrine ownership (while already having hygienic latrine ownership): 
Location, disgust, user preference, personal norm. 
• Hygienic latrine regular use: Gender, vulnerability perception, Instrumental beliefs, 
user preference, descriptive norm. 
• Handwashing with soap: Knowledge, user preference, disgust, volitional self-
efficacy. 
• Forgetting handwashing with soap: Gender, knowledge, user preference, disgust, 
descriptive norm, injunctive norm, volitional self-efficacy, motivational self-efficacy. 
In addition, the thesis didn't find clear cut evidence on the health impact of different sanitation 
conditions due to the fact that it isn't possible to attribute any diseases solely to poor 
sanitation. However, it found strong evidence that poor sanitation conditions had significant 
negative welfare impact on the households. 
Finally, it demonstrated how a recent intervention program -the WASOBA project- was 
successful in Ben Tre in increasing hygienic latrine ownership because it addressed directly 
the key determinant factors identified by this thesis. 
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CHAPTER 1: INTRODUCTION 
1. Background 
The importance of sanitation in development has been demonstrated by the Millennium 
Development Goal (MDG) 7C and recently the Sustainable Development Goal (SDG) 6. 
While the world has partially achieved MDG 7C by halving the proportion of the population 
without access to safe drinking water, the sanitation component has failed. The recent SDG6 
pays particular attention to sanitation in term of ending open defecation, equality in access 
and the sanitation needs of vulnerable groups such as women, children, especially in rural 
settings. Vietnam is a developing country with low middle income that has struggled to 
achieve MDG 7C, especially in the rural areas and among households with low wealth, low 
level of education and those belonging to vulnerable and ethnic minority groups. With low 
sanitation coverage and open defecation is not an uncommon phenomenon, as a result, 
Vietnam is facing many challenges related to poor sanitation and hygiene. Among regions in 
Vietnam, the Mekong Delta  stands out because of its low rate in sanitation coverage, 
especially in the rural areas, and high level of incidence in Water, Sanitation and Hygiene 
(WASH) related disease outbreak. This region is also characterised by water, that dictates its 
culture, economy and society. Thus, it is particularly vulnerable to pollution resulted from 
poor sanitation and hygiene conditions. Much efforts and resources have been devoted in 
raising the sanitation coverage in Vietnam, however, as of 2015, the national average rural 
sanitation coverage was only 65% and there is much to do until universal coverage is 
achieved.  
The original objective of this thesis was to identify the negative consequences of poor 
sanitation and hygiene and estimate their related costs on the population. Consequently, the 
findings could be used to attract more attention and resources to address the sanitation and 
hygiene problems in Vietnam. However, after several meetings with VIHEMA, it soon 
became clear that the government of Vietnam does have the awareness and understanding of 
the negative impacts of poor sanitation and hygiene and it has been trying hard to address 
them. Therefore, the outstanding challenge is "how" to do it most efficiently and effectively, 
because Vietnam is a low middle-income country, it doesn't have a lot of resources to waste. 
In addition, the practical difficulty was pointed out that it would be very challenging to 
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estimate exactly the costs related to poor sanitation and hygiene via its health impact. It is 
because the related diseases of poor sanitation and hygiene such as diarrheal diseases usually 
aren't caused by 1 single factor. Thus, it is not ideal to attribute the entire disease burdens of 
related diseases solely to poor sanitation and hygiene. Consequently, the thesis switched its 
attention to addressing the "how" question. 
Among the intervention methods used by the relevant stakeholders in Vietnam, hardware 
provision, and information and awareness focus only have been the traditional methods. 
However, it is clear that, on their own, these methods weren’t effective but must be 
accompanied by behaviour change interventions. Good behaviour change interventions 
however, require understandings on behavioural determinants and should be evidence-based. 
While the empirical literature around the debate of which are the most important behavioural 
determinants of sanitation and hygiene behaviours in rural settings of developing countries 
has been vast and diverse, it is highly contextual dependent. Unfortunately, the literature on 
the behavioural determinants and factors associated with Sanitation and hygiene in Vietnam 
has been very limited, and there haven’t been many evidence-based intervention programs. 
Therefore, this thesis aims to contribute to that literature by investigating several research 
questions related to the Sanitation and Hygiene behaviours and their determinants in Vietnam 
to fill in this gap.  
The thesis chose the Mekong Delta  river in Vietnam to conduct its survey. Ben Tre province, 
one typical province in the Mekong Delta  region was chosen to represent the region. The 
province welcomed the research as they expressed their understanding of the difficulties and 
challenges in achieving universal sanitation and good hygiene. "We have been working on 
this objective (100% hygienic latrine coverage) since 1994, from the beginning of decree 200 
was instigated by the late Prime Minister Vo Van Kiet"- an expert in Ben Tre Preventive 
Medicine Centre shared. Progress has been slow thus the province welcomed projects that 
might provide evidence-based recommendations to help them fasten the progress to universal 
rural sanitation and good hygiene and behavioural change can be the way forward for the 
province. Within the province, the survey was carried in 1 rural district, Giong Trom, at 3 of 
its communes with different levels of rural sanitation coverage (defined as the percentage of 
households with hygienic latrine ownership). The overall research aim is to improve the 
understanding about sanitation and hygiene behaviours of households in Ben Tre province 
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and the Mekong Delta  region, consequently, assist the formation and implementation of 
better interventions aimed to increase the region’s rural sanitation coverage.  
2. Research objectives and research questions 
Thus, the thesis has the following research objectives. 
-To identify behavioural determinants and factors associated to a range of sanitation and 
hygiene behaviours such as hygienic latrine ownership and use; handwashing with soap at 
critical times (HWWS) using data obtained in Giong Trom district, Ben Tre province. 
Research question: Which factors (general, contextual, psychosocial) are associated with the 
concerned sanitation and hygiene behaviours. 
-To identify, measure and compare to health and non-health impact associated with poor 
sanitation conditions using data obtained in 3 communes of Giong Trom district with 3 
different levels of rural sanitation coverage. 
Research question: What were the health and non-health consequences associated with poor 
sanitation and hygiene? 
-To propose and recommend evidence-backed interventions aimed at improving rural 
sanitation and hygiene in the area and region.  
Research question: What are the implications for potential future intervention programs in 
sanitation and hygiene in the region? How can an intervention program be successful? 
3. Contribution to the literature 
From the theory standpoint, this thesis contributed to the debate of which are the most 
important factors associated to sanitation and hygiene behaviours in the rural setting of 
developing countries. It supported the argument that knowledge and awareness are not the 
only and the most important factors associated with sanitation and hygiene behaviours and 
evidence-based, targeted behavioural intervention would be more desirable.  It applied 
behavioural theories incorporated in the RANAS model to test if certain factors (general, 
contextual, psychosocial) factors were significantly associated with sanitation and hygiene 
behaviours. The case study was chosen as the rural setting of the Mekong Delta  river in 
Vietnam (represented by Ben Tre province) and the selected behaviours were hygienic latrine 
ownership; unhygienic latrine ownership; regular use of hygienic latrine; handwashing with 
soap at critical times. While the range of factors found to be significantly associated with 
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these behaviours was wide and diverse (as expected by the literature as behavioural 
determinants usually are highly dependent on geographical, ecological, cultural, economic 
conditions of the chosen setting), it was clear that knowledge and awareness weren’t found 
to the sole determining factors in any of these behaviours in concerns. Other factors in the 
blocks specified in the RANAS model were found to be important as well therefore, they 
should also be considered when designing and implementing intervention programs aimed at 
sanitation and hygiene behaviours in Vietnam. 
Furthermore, the thesis enriched the literature of behavioural studies related to sanitation and 
hygiene in Vietnam. It introduced an empirical investigation that used a comprehensive 
model backed by behavioural theories to explicitly include and identify all related general, 
contextual and psychosocial factors associated with sanitation and hygiene behaviours in the 
Mekong Delta . Previous behavioural studies in the sanitation and hygiene field in Vietnam 
such as the (PSI, 2016) didn’t utilise any behavioural theories or models to underpin the 
selection and inclusion of the explanatory variables of the concerned behaviours. In addition, 
they mostly were post-intervention studies, in which the intervention method(s) had been 
already pre-defined, and these studies’ main objective was to evaluate the effectiveness and 
efficiency of the pre-defined interventions. This thesis argued that behaviour change 
intervention method(s) should only be defined only after their behavioural determinants and 
associated factors could be identified based on empirical evidence because it would be more 
effective and efficient in inducing behaviour changes. 
From the empirical standpoint, this thesis provided understanding and evidence-backed 
answers  to the following questions, to policies makers in Vietnam: 
-What are the most important factors associated with some sanitation and hygiene behaviours 
in rural settings of the Mekong Delta  river in Vietnam:   
Table 1 Summary of associated behavioural factors 
Behaviour Associated 
General and 
Contextual 
factors  
Associated Psychosocial factors 
  9 
Hygienic latrine 
ownership 
Main source of 
income; 
Living in  
household with 
poverty. 
Knowledge (on sanitation, hygiene and health); 
Beliefs about benefits of hygienic latrine; 
Perceived cost of hygienic latrine construction. 
 
Unhygienic 
latrine 
ownership 
(simultaneously 
with hygienic 
latrine 
ownership) 
Local sanitation 
coverage; 
 
Disgust arose from the use of unhygienic latrine; 
User Preference of hygienic latrine; 
Personal norm; 
 
Regularly use 
hygienic latrine 
Gender. 
 
Perceived Vulnerability; 
Beliefs about benefits of using hygienic latrine; 
User Preference of hygienic latrine; 
Other’s behavior (Descriptive norm). 
Daily 
Handwashing 
with soap at 
critical times 
(HWWS) 
 Knowledge (on sanitation, hygiene and health); 
User preference of soap; 
Disgust arose when thinking about not doing 
HWWS; 
Confidence in develop a habit of HWWS; 
Forgetting to do HWWS. 
Forgetting to do 
HWWS 
Gender. Knowledge (on sanitation, hygiene and health); 
User preference of HWWS; 
Disgust (arisen when thinking about not doing 
HWWS); 
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Other’s practice of HWWS; 
Appreciation to others (when they regularly do 
HWWS); 
Confidence in ability to remember HWWS regularly 
every day; 
Confidence in develop a habit of HWWS. 
Consequently, it offered insights and discussion on what behaviour change intervention 
method(s) should be selected, tested, implemented and evaluated. Thus, its results would be 
important to any interested parties that might want to initiate, design and implement 
intervention programs aimed at improving sanitation and hygiene behaviours in the Mekong 
Delta  river. Moreover, it became a reference and a comparison point for future behavioural 
studies aimed at understanding the underlying behavioural determinants in sanitation and 
hygiene field in Vietnam.  
-It examined the consequences  (health and non-health) of poor sanitation and hygiene 
behaviours and conditions in the Mekong Delta  river. It found that the non-health 
consequences of the lack of hygienic latrine were evident, but people without hygienic latrine 
would be less likely to realise these consequences. So, it contributed to the debate of whether 
more resources should be allocated to addressing poor sanitation problems by showing its 
consequences on households. It argued for the call for more sources to be dedicated to the 
course of improving sanitation coverage in the rural areas of the Mekong Delta  river.  
4. Structure of the thesis  
Chapter 1: Background and introduction of the thesis. 
Chapter 2: The first objective is to introduce the relevance and importance of sanitation and 
hygiene in achieving development progress. Additionally, to review the sanitation and 
hygiene trends and challenges, as well as the interventions that are currently being carried 
out to solve these challenges. 
Chapter 3: Once it is clear that sanitation and hygiene intervention must require behaviour 
change, the next objective is to review the theoretical foundation and empirical evidence of 
behaviour theories and practices that can help to bring about behaviour change and solve 
challenges in the sanitation and hygiene field. 
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Chapter 4: Subsequently, as the area of research in this thesis is Vietnam, the third objective 
is to introduce and review what is happening with the sanitation and hygiene status and trends 
in Vietnam as well as what has been done and the challenges faced by the country. The 
location selection of the survey was also explained.  
Chapter 5: Then, the fourth objective is to define empirical research questions that are 
addressed in this thesis and propose research methodologies to address these questions.  
Chapter 6: The hypothesis proposed in each empirical question were tested using the 
proposed methodologies in chapter 5. 
Chapter 7: Conclusion, summary, drawbacks and future research.  
CHAPTER 2: OVERVIEW OF SANITATION, HYGIENE AND DEVELOPMENT 
1. Introduction 
This chapter introduces and explains the importance of sanitation and hygiene in 
development progress. It clarifies terms, definitions of sanitation and hygiene and their 
historical progress, current trend, as well as the ways in which sanitation and hygiene are 
essentially important for development.  The chapter is structured as follow: 
Firstly, it introduces basic terms and definitions concerning sanitation and their historical 
progress in development history. Moreover, it provides information on the current main 
trends in sanitation and hygiene progress with examples of the current challenges. 
Secondly, it explains the impact of poor sanitation and hygiene on the stakeholders. 
Thirdly, it explains the benefits to development should sanitation and hygiene could be 
improved. 
Fourthly, it provides some examples of the current main intervention programs that have 
been used to tackle the problem of poor sanitation and hygiene status. 
2. Sanitation, Hygiene and Development 
2.1. Definition(s) of Sanitation 
There are various definitions of sanitation, the World Health Organisation  (WHO and 
Unicef, 2013) defined sanitation as the safe disposal of human excreta.  (Mara et al., 2010)  
clarified that the definition should also imply the fact that, in addition to people excrete 
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hygienically, their excreta must be appropriately contained and treated in order to avoid their 
negative impacts.  
This definition was adopted as a part of the sanitation goal in the Millennium Development 
Goals (MDG) 7C, which focused on the disposal of human waste. However, it must be 
recognised that this is a rather narrow definition as the term “sanitation” often entails 
different aspects of life. A broader term that also includes other components of human waste 
such as grey water and solid waste should be aware of.  
(Hutton et al., 2008) produced a list of areas that could be potentially included in a sanitation 
research such as: Practices related to human excreta; Quality, safety and proximity of latrine 
system; Disposal or treatment of excreta and impact on the (inhabited) outdoor environment; 
Hygiene practices; Practices related to disposal or treatment of grey water; Practices related 
to disposal or treatment of household solid waste; Practices related to use or disposal of 
animal excreta; Practices related to use or disposal of agricultural waste. Broader areas such 
as General flood control measure, Large scale industrial effluents, toxic waste and medical 
waste; Air pollution unrelated to human excreta; Vector control; Broader food safety can also 
be related to sanitation. However, it depends on the contextual factors such as region, 
location, resources constraint or focus of a study that the definition and scope of the term 
“sanitation” would be determined.  
2.2. The links between Sanitation and Development 
Dealing with human waste is not a new phenomenon, but as the human population has 
concentrated and increased, man’s polluting capability has increased significantly, especially 
in vulnerable lands and areas. Waste from human’s activities is the main cause of domestic 
waste, industrial waste, agricultural waste, living waste etc. 
Thus, problems such as the lack and shortage of sanitation facilities have entailed challenges 
to environment, communities, households and individuals, especially in developing 
countries. In particular, water pollution and water-borne diseases are the main and direct 
causes of premature death and severe diseases that have serious health, economic and social 
impacts in the developing world. Sanitation along with good hygiene and safe water are 
essential to human’s good health and development and they have been long recognised. Until 
2015, the world has set a MDG for Water and Sanitation which was “halve the proportion of 
the population without sustainable access to safe drinking water and basic sanitation”. 
Although the target of halving the proportion of people living without access to improved 
sources of water was accomplished 5 years ahead of 2015, the sanitation goal on the other 
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hand, has not been reached. In particular, there are still 2.4 billion people are still living 
without improved sanitation facilities globally, 946 millions of which are still practising open 
defecation, nine out of ten living in rural areas 1 2.  
The relationship between Sanitation and Development is interesting, one of the essential 
question is as development takes place (globally), would sanitation coverage increase and 
subsequently its environmental pollution decrease. The Kuznets Environmental Curve(EKC) 
postures an relationship between economic development and environmental degradation, in 
this instance the pollutant is human faecal materials. Its general point can be summarised as: 
‘Although economic growth usually leads to environmental deterioration in the early stages 
of the process, in the end, the best and probably the only-way to attain a decent environment 
in most countries is to become rich” (W Beckerman, 1992:482).  Graphically, it can be shown 
as below: 
Figure 1. Kuznets Environmental Curve (EKC) 
 
 
 
1 http://www.un.org/millenniumgoals/environ.shtml  
2 WHO/UNICEF (2014) Progress on drinking-water and sanitation – 2014 update. Geneva, World Health 
Organization 
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Source: (Kaika and Zervas, 2013) 
There are several main reasons that explain and support the shape of that curve , as similarly 
to the income-inequality relationship proposed by Simon Kuznets (Kuznets, 1955). Income 
has been found to be a significant determinants of environmental quality indicators, most of 
which tend to worsen initially when income starts to increase but get improved once countries 
become richer, however it is not an automatic process (Shafik and Bandyopadhyay, 1992; 
Grossman and Krueger, 1995). In addition, inequal income distribution can also be a cause, 
as when income grows and brings about more equitable income distribution, public 
awareness of an average citizen on environmental issues should rise as well, which would 
impact environmental friendly regulations, that idea was supported by various studies(Torras 
and Boyce, 1998; Magnani, 2000; Bimonte, 2002), although the question of how economic 
growth could affect income distribution has still been debated. Additionally, structural 
changes and technical progress can also explain the inverted-U shaped of the EKC (Shafik 
and Bandyopadhyay, 1992) as production moves to less polluted industry and employs 
advanced technologies that reduce pollution, for example the car industry and the service and 
information sector. However, the fact that high income countries are often the worst polluters 
cast doubt on this line of argument. Furthermore, institutional framework and governance 
should evolve as economic growth takes place to address environmental concerns of the 
population(PANAYOTOU, 1997; Bhattarai and Hammig, 2001). However, the main debate 
arises on how exactly a government would implement regulations and framework to tackle 
environment pollution and their various effectiveness degree. In addition, as pointed out by 
(Leitão, 2010) if a government is corrupt (and their institutions), it would affect economic 
growth and there would be no guarantee of environmental conditions improvement.  
On the other hand, EKC has its own critics as empirical evidence has been weak to 
demonstrate the relationship proposed. A large body of literature presented a mixed 
result(Kaika and Zervas, 2013) with no guarantee that higher economic growth would lead 
to a decline in pollutants. Furthermore, the concept of global pollution, in which higher 
income countries getting “cleaner” by simply shipping pollution to developing countries 
(plastic waste export to China for example) (Barnes, 2019). 
With regard to sanitation coverage, as it is directly linked to environment because open 
defecation pollutes water, land and air with heavy consequences on quality of life, the issue 
is if there is a inverted-U shaped relationship between economic growth/income and 
sanitation coverage and subsequently level environment pollution caused by poor sanitation? 
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2.3. Water, Sanitation and Hygiene (WASH) as a Human Right 
There have been debates about whether to consider WASH as a human right(s). But the 
impacts of the “global sanitation crisis” has influenced the pace and direction of the 
recognition of sanitation as a human right. UNICEF estimated that: sanitation related causes 
are responsible for 4500 children die every day, 6% of the global disease burden. The toll is 
greater than that of measles, malaria and HIV combined (Langford, Bartram and Roaf, 2014). 
Whether sanitation is a human right has been debated in the course of history. (Meier et al., 
2013) summarised the evolution of water and sanitation as a human right, in the following 
figure 
 International evolution of the human right to water and sani tation from (Meier et al., 
2013) 
 
Figure 2. International evolution of the human right to water and sanitation 
 
  
However, after a long debate, the important fact is that the United Nation General Assembly 
has declared safe and clean drinking water and sanitation as a single human right under its 
July 2010 Resolution- “The Human Right to Water and Sanitation”. The vote passed with 
120-0 ratio result with 41 abstentions. In particular, the Resolution stated to: 
i. Recognizes the right to safe and clean drinking water and sanitation as a human right that 
is essential for the full enjoyment of life and all human rights;  
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ii. Calls upon states and international organizations to provide financial resources, capacity-
building and technology transfer, through international assistance and cooperation, in 
particular to developing countries, in order to scale up efforts to provide safe, clean, 
accessible and affordable drinking water and sanitation for all. 
In addition, access to water and sanitation is a right for everybody, including persons with 
disability as indicated under the UN Convention on the rights of Persons with disability that 
came into effect in May 2008. As pointed out by (N. Groce, N. Bailey, R. Lang, 2011) article 
9, 28 and 32 clearly guarantee persons with disability with the rights of equal access to living 
environment and the eliminations of all barriers to such access  (article9), the right of 
adequate standard of living with regard to food, clothing, shelter (article 28), and the right to 
be included in international development programs and cooperation. 
Currently, there has been a switch from the MDGs to the Sustainable Development Goals 
(SDG) with regard to sanitation access. Inequalities in access between groups differentiated 
by: economic status, geographical location, urban/rural status, gender, disability, vulnerable 
conditions have gained more focus from the literature. In 2015, the UN General Assembly 
agreed to update the SDGs until 2030, of which water and sanitation is the 6th on the list: 
Ensure availability and sustainable management of water and sanitation for all. The sub-
targets include: 
-By 2030, achieve universal and equitable access to safe and affordable drinking water for 
all. 
-By 2030, achieve access to adequate and equitable sanitation and hygiene for all and end 
open defecation, paying special attention to the needs of women and girls and those in 
vulnerable situations 
-By 2030, improve water quality by reducing pollution, eliminating dumping and minimizing 
the release of hazardous chemicals and materials, halving the proportion of untreated 
wastewater and substantially increasing recycling and safe reuse globally 
-By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable 
withdrawals and supply of freshwater to address water scarcity and substantially reduce the 
number of people suffering from water scarcity 
-By 2030, implement integrated water resources management at all levels, including through 
trans-boundary cooperation as appropriate 
-By 2020, protect and restore water-related ecosystems, including mountains, forests, 
wetlands, rivers, aquifers and lakes 
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-By 2030, expand international cooperation and capacity-building support to developing 
countries in water- and sanitation-related activities and programmes, including water 
harvesting, desalination, water efficiency, wastewater treatment, recycling and reuse 
technologies 
-Support and strengthen the participation of local communities in improving water and 
sanitation management. 
The current sanitation human right literature debate has focused on the following issues:  
enforcing the right  and monitoring progress. Firstly, as a human right, countries have an 
obligation to implement it under the International Covenant on Civil and Political rights 
(ICCPR) and the International Covenant on Economic, Social and Cultural Rights (ICESCR), 
however States can decide based on their financial situation and planning priorities (such as 
water) article 2 (1) of the ICESCR, which no international entity has the right to intervene 
(Salman, 2014) . In addition, it is the lack of legislations in most countries to institutionalise 
their obligation to the human right to sanitation that could consequently to insufficient and 
unsatisfactory outcomes with regard to sanitation related goals and objectives (Salman, 
2014). So the main debate on this matter are: should human right to water and sanitation be 
dealt together or separately given the unique characteristics of sanitation? Is there a need for 
clearer implementation guidance on human right to sanitation? And how to increase 
accountability of countries to oblige their international commitments? 
Secondly, how to monitoring the progress of fulfilling the human right to sanitation with 
appropriate indicators can be a question?  (Meier et al., 2014). Study (Giné-Garriga et al., 
2017) presented a review on the literature monitoring progress on sanitation and hygiene post 
2015 through the lens of human rights. The study used normative criteria of human right to 
sanitation, proposed by (Baquero et al., 2017) as guidance to monitor the implementation of 
the human right to sanitation, namely: Availability, Physical accessibility, Quality/safety, 
Affordability, Acceptability. The study noted the trend to use “sanitation service ladder” as 
a measurement indicator  in this sector. 
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Figure 3. Framework to monitor human right to sanitation 
 
Source: (Giné-Garriga et al., 2017) 
However, some scholar criticised the human right approach on the ground of conflicting 
human right for example in CLTS program, non-obliged individuals who continue to practice 
open defecation are  “picked out” and embarrassed, so the issue of contradiction between 
individual s right to dignity with community’s right to healthy environment, this could bring 
about a complicated matter to resolve based on rights (Galvin, 2015).  
 
2.4. Inequalities in access to sanitation and discrimination in policy focus  
With regard to the inequalities in access to sanitation, there have been several characteristics 
based on which different groups have been discriminated against, namely sex and gender; 
race and ethnicity; spatiality and region (rural, remote areas); age, disability and health status; 
disabled people; economic and social status (Van de Lande, 2015).  
Women’s needs for sanitation, for example, with regard to menstruation, have not received 
sufficient attention from both researchers and policy makers in this field in developing 
countries. The causes might be accounted for by the taboo and stigma from menstruation that 
not only divert attention from the subject but also prohibits women from speaking out about 
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their needs. In the absence of sanitary toilet facilities and practices designed to accommodate 
these needs at home, workplace or educational institutions, women and girls would face more 
risks and inconveniences than men, such as personal safety and privacy, economic 
participation, burden of taking care of sick members due to poor sanitation. Without the 
proper understanding of the social norms and structure that have been maintaining the 
discriminatory inequalities in access to sanitation of women, it would be difficult to create 
policies and programmes to counter it.  
Disabled people have been invisible under the literature about the health impacts of several 
factors including climate change, water and sanitation, energy security although they are one 
of the most vulnerable group to these problems (Wolbring and Leopatra, 2012). With regard 
to sanitation, men, women, children with disability often are less capable in dealing with 
negative impacts from shocks and problem, in particular, those who have arisen from poor 
sanitation because they are physically vulnerable and more likely to experience poverty. 
According to the United Nations (UN) 15%3 of the world’s population carries some forms of 
disability thus the millennium development goal number 7 and the sustainable development 
goal number couldn’t have been achieved unless disabled people are included in the picture   
(N. Groce, N. Bailey, R. Lang, 2011). There are two main barriers to access to sanitation for 
disabled people: technical and social barriers (Pradhan and Jones, 2008). While technical 
barriers are the unfriendly design in the structure of toilet facilities such as raised entrance, 
lack of supportive bars, lack of space for a wheelchair and crutches, lack of accessible sink 
and wash point, slippery floors, make them inaccessible to people with physical impairments. 
The consequences are: disabled people may have to crawl on the dirty floors to reach the 
toilet, unable to hold themselves in a sitting or squatting position therefore bringing about 
the need for open defecation (Jones and Jansz, 2008). Social barriers contain of sigma and 
discrimination faced by disabled people while using toilet facilities in public and at home 
(Tesfu and Magrath, 2006). These stigmas and discrimination could arise from several factors 
such as the possibility the latrine might be dirty caused by disabled people, they may take 
more time in public shared facilities, the perception that they might be a burden to their family 
member as they need their assistance to access toilet facilities(Groce et al., 2011).  Women 
with disability is a particularly vulnerable group because they face double or triple 
discrimination being a woman and having disability. Their sanitation needs are usually 
 
3 http://www.who.int/disabilities/world_report/2011/en/  
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overlooked and ignored (Groce et al., 2011). However, studies in the implications of limited 
access to sanitation for women with disability have been very limited in the literature.  
Moreover, they are constantly not admitted as a social group in health and welfare-related 
research. They are also omitted in consultation and discussion addressing their own problem 
thus preventing the solutions from being successful. Their unique needs and demand are often 
not even paid attention to. In particular,  one example with regard to the multiple failure of 
various water solutions for disabled people was described in (Matsebe, 2006) because 
disabled people were not consulted and involved as part of the solution. The reasons for this 
ignorance might arise from either one of the facts: researchers, policy makers, interested 
groups decided on purpose that other social groups should be prioritised while they are aware 
of the unique problem faced by disabled people; or they are just unaware of the unique 
problems faced by disabled people with regard to their sanitation needs.  
Another example of discrimination and inequalities in sanitation access is with elderly people 
and those with problematic health status. Elderly people and people various types of 
disability are often not taken into consideration during the construction of public toilets in 
developing countries.4Without supportive tools, the normal public toilet is rendered 
inaccessible to disabled people and even dangerous for old people  (risk of fall for example) 
(Pradhan and Jones, 2008). 
Finally, sanitation access can also be discriminated against spatiality and economic/social 
status. Globally, there is a gap in access to services between rural and urban areas. 
Statistically, in 2012 the proportion of the population living in rural areas who do not have 
access to improved sanitation facilities was 2,5 times larger than that of the urban areas ( 
52% compared to 20,4%)5.Within the urban areas, there are inequalities between informal 
and formal settlements. While the formal sector is normally well equipped with sanitation 
facilities and universal access, the informal sector (slums) is riddled with problems and 
shortage of facilities. However, the extent of inequalities in the urban informal sector is 
unclear (Winkler, 2014). Example in slums  (Isunju et al., 2011) showed that the inhabitants 
there did not even have the choice of open defecation as in the rural area. They had limited 
 
4 UN independent expert on the issue of human rights obligations related to access to safe drinking water and 
sanitation, Joint Report on the mission to Bangladesh, A/HRC/15/55, 2010, para 21.  
5 WHO/UNICEF Joint Monitoring Programme, Progress on Drinking Water and Sanitation Update 2014. 
Available at: http://www.who.int/water_sanitation_health/publications/2014/jmp-report/en/ 
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choice in treating children’s faeces and usually disposed them in surrounding alleys and 
ditches. Population in informal urban settlements often receive limited attention from the 
government with regard to addressing their sanitation needs. Within the rural areas, the 
poorest groups often do not have access to basic sanitation facilities due to poverty and lack 
of awareness. Consequently, they might suffer from diseases such as diarrhoeal diseases, 
malnutrition and parasitic infections. These conditions would decrease significantly their 
chance of getting out of poverty as their productivity would be affected and impaired which 
would trigger the vicious cycle of poverty.  
3. Impacts of poor sanitation and hygiene 
Poor sanitation can have various negative impacts at different levels to human’s life. In 
summary, they can include Health, Water resources, External Environment, User 
preferences, Tourism, Vulnerability and Poverty. However, the list is not exhaustive.  
Health impact: The link between sanitation and diseases was first systematically and 
scientifically discovered by (Chadwick, 1842). The British Medical Journal later confirmed 
the significance of sanitation on health by voting sanitation as the most important medical 
milestone since 1840.  
The reason is: human excreta, in particular faeces are the most dangerous factor to health. 
(Feachem, Mara and Bradley, 1983) demonstrated that there are approximately 106 viral 
pathogens, 106-108 bacterial pathogens, 104 protozoan cysts or oocysts and 10-104 helminthic 
eggs in one gram of fresh faeces from an infected person. The faecal-oral path is the main 
infection pathway for diarrhoeal diseases, neglected tropical diseases, acute respiratory 
infections and under-nutrition. These diseases are usually accompanied and associated with 
poverty, infancy and accounting for 10% of global disease burden  (Prüss-Üstün et al., 2008).   
The pathogens in faeces can transmit to human via several ways such as fluids, fields, flies 
and fingers. Food, in particular, is a direct intermediary due to poor practices (Wagner and 
Lanoix, 1958). Poor practices can include unsanitary toilet, poor personal hygiene after going 
to toilet, open defecation, unprotected source of water, unsanitary food preparation and 
consumption…  
External Environment impact: Poor sanitation facilities could lead to the release of untreated 
waste into the environment. This includes open defecation, discharged of untreated waste 
into environmental bodies (water and land), unofficial and unregulated dumping waste 
ground. This leads to the degrading quality of land, air, water and consequently render these 
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resources unattractive and unusable for living and producing for human (Powell and Brisson, 
1994; Brisson and Pearce, 1995).In addition, without proper treatment and handling, waste 
grounds due to lack of sanitation facilities (inland or water) are inhabited by wild animals 
posing risks and threats to human health. Those who are affected often are living close to the 
area or living off the waste grounds (the poorest of the poor). Apart from the health risk of 
getting exposed to waste, they would usually suffer from the smell, unpleasantness of the 
sight and other aesthetic results of poor sanitation.      
Welfare and User preference impact: The lack of sanitation facilities such as latrines or sub-
standard latrines can have other welfare impacts on households and individuals.  
-Comfort and acceptability: Unimproved sanitation facilities such as those without a proper 
seating, unhygienic latrines with foul smell, flies, and animals caused significant harassment 
as users tend to be forced to rush during their toilet activities. Alternatively, they may have 
to delay, withholding or reducing the number of times going to toilet thus, entailing adverse 
impacts on their well-being and welfare.   
-Privacy and convenience: Without proper toilets or sub-standard latrines, people may be 
forced to do open defecation and risk to be seen while toileting. It is more serious for women 
in this aspect as it is a violation of their privacy and consequently their convenience and 
welfare (Borba et al., 2007).  
-Security: The absence of a latrine in close proximity to home means people must travel 
outside should they need to use the toilet/latrine or even do open defecation. As a result, 
especially at night in rural and remote areas, it incurs risks of being in dangers such as animal 
attack, rape, theft and usually women are more vulnerable.  
-Conflict: Share facilities in a community or neighbourhood can bring out conflict as a result 
of queuing and division of responsibilities in maintaining the site. In areas where a common 
living environment is shared (a river, a canal) phenomenon such as open defecation can result 
in significant tension and conflict among the inhabitants.  This can disrupt their day-to-day 
activities and affect their welfare.  
-Status: While owning a house/ property can be seen as a sign of success and social status 
and stability (Megbolugbe and Linneman, 1993), the availability of a clean and convenient 
latrine to offer guest can improve the prestige of the host. One way it can materialise is the 
host would be more likely to organise social events and meetings within the community and 
neighbourhood. Toilet can be seen as an asset and a display of wealth and position in a 
community. 
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-Waste of time: Time can be lost as a direct consequence of unimproved sanitation such as 
time to find a place and do open defecation, queuing time in shared latrines. Thus, welfare 
loss from the waste of time needs to be aware of.   
-Life decision and behaviour: Various studies have shown that the lack of toilet at work-
places and schools in developing countries can reduce attendance rate, especially for women 
(Doyle, 1995; Tobin and Koppen, 2005). This can potentially affect their short term as well 
as long term welfare.  
Tourism impact: Poor sanitation generates diseases and it is risky for the tourism business. 
Tourists tend to come to places that are perceived to be safe of infectious diseases and 
polluted environment. (Pasini, 1988; Owino and Wamunga, 2014).Places, regions and 
countries that rely on tourism to counter poverty and foster economic development need to 
consider the sanitation factor in any development plan. Sub-standard sanitary conditions can 
limit potential tourism as it damages the “attraction” of a location. For example: untreated 
excreta or waste from local inhabitants can bring about smells and disturbing sights thus 
damaging the images and brand of the destination; polluted water and unhygienic practices 
can increase the likelihood of food poisoning and sickness for tourists; clean public toilets 
with soaps and other facilities made available to tourist can spread the images and good 
experience about a destination thus fostering its attraction.   
Vulnerability and poverty impact: There are population groups that are particularly 
vulnerable to poor sanitation because they are poor, and the impacts of poor sanitation would 
compound on their poverty and make them less likely to get out of it. Specifically, people 
who live under poverty are more likely to suffer from infections related to poor sanitation 
because it is normally induced by malnutrition and primitive healthcare, higher risk of 
transmission and less resources to deal with them. They consequently, have a compounding 
impact on their poverty because they affect their health and ability to learn and work 
(Caulfield and Onis, 2004). For example, children living in poorer households not only are 
more likely to have diarrhoeal diseases but also suffer from a higher mortality rate 
(Rheingans et al., 2012). It is because they are more likely to be nutritionally compromised, 
as well as being in a poor household and commune, and suffering from poorer access due to 
socio-economic clustering that increase their exposure to diseases. Moreover, limited access 
to toilet facilities also compounds their chance to get out of poverty because children , in 
particular girls with disability are more likely to drop out of school due to no toilet access at 
schools (Menya.C & Safu.C, 2005) .  
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Other groups such as the elderly, people with disability are also more likely to be associated 
with poverty and hence suffer more from the impacts of poor sanitation(Braithwaite and 
Mont, 2009) as they have compromised physical or mental ability to either access toilet and 
are in need of assistance in using facilities. Without proper assistance and supportively 
designed toilet facilities people with disability (motor disability for example) cannot properly 
use toilet in public areas as well as at home thus must choosing to either open defecation or 
using potties. The reasons are: needing assistance in visiting toilet can be humiliating so some 
people have no choice. Additional, normally designed toilet with a slippery floor, raised 
entrance, without supportive bars render them inaccessible to disabled people. The elderly 
who can have some types of disability also face similar problems. Consequently, they have 
more risks of falling, encountered with wild animals and exposure to dirt and pathogens while 
crawling on dirty toilet floors or doing open defecation (Tesfu and Magrath, 2006). Finally, 
in terms of finding jobs and working, the unavailability of toilets at workplace remains a 
significant barriers to disabled people (Harold Snider and Nazumi Takeda, 2003).  
Other groups such as pregnant women with parasitic diseases such as hookworm infections 
could lead to severe morbidity and foetal development problems.  People with HIV/AIDS 
which is often liked to poverty (Booysen and Bachmann, 2000) can significantly benefit from 
improvements in water and sanitation conditions in general, especially from opportunistic 
infections such as diarrheal and skins diseases. Evidence from  (Coutsoudis, England and 
Rollins, 2010) and (Barzilay and Aghoghovbia, 2011) from Kenya and Nigeria demonstrated 
the links. 
4. Benefits of Improved Sanitation  
4.1. Improved and unimproved sanitation 
The World Bank (WB) and the WHO/UNICEF Joint Monitoring Programme (JMP) defines 
improved sanitation facilities as:” Improve sanitation facilities are likely to ensure hygienic 
separation of human excreta from human contact. They include flush/pour flush (to piped 
sewer system, septic tank, pit latrine), ventilated improve pit (VIP) latrine, pit latrine with 
slab and composting toilet.”6 
Unimproved sanitation facilities are subsequently listed as: flush/pour flush to elsewhere, pit 
latrine without a slab, bucket, hanging toilet or hanging latrine, shared sanitation, no facilities 
or open defecation (bush or field).  
 
6 http://data.worldbank.org/indicator/SH.STA.ACS.  
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It should be noted that normally both water source and sanitation assessment would be 
conducted as these two issued are intertwined. See the JMP’s website for a definition of 
improved and unimproved drinking-water sources7. 
The steps from unimproved to improved sanitation facilities can be summarised as: 
Figure 4. Sanitation development ladder 
 
Source: adapted from (Devine and Kullmann, 2011) 
4.2. Health-related benefits of improved sanitation 
Faecal-oral disease transmission pathway can be illustrated simply as: 
 
 
 
 
 
 
 
 
 
 
7 http://www.wssinfo.org/definitions-methods/watsan-categories/ 
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Figure 5. Faecal-oral disease transmission pathway  
 
Source: from (Wagner and Lanoix, 1958)cited in (Hunt, 2001) 
So, improvements in access to sanitation facilities and hygienic behaviours can help to cut 
off the transmission mechanism and result in safer outcomes as people would be less likely 
to contact with faeces.  
Diarrhoeal diseases are one of the leading causes of death globally, especially for children 
under 5 in developing countries. Diarrhoeal diseases are responsible for 1.6-2.5 million 
deaths annually (Harrington, 1989). A great body of research has demonstrated the impacts 
of improved sanitation in reducing the rate of diarrhoeal diseases. However, there are several 
reviews have provided solid evidence on the linkages of sanitation and diarrhoeal diseases.  
Studies by (Hutton and Haller, 2004; Haller, Hutton and Bartram, 2007).intervention in 
improved sanitation can reduce the diarrhoeal rate by 32-37%. However, it should be noted 
that the effect of sanitation on diarrhoeal diseases could not be separated from that of water 
and hygiene interventions. Recent systematic surveys such as(Günther and Fink, 2010) 
examined 61 studies related to drinking water and 11 studies related to sanitation between 
1970 and 2013. Various methods were used in these studies including randomised controlled 
trials, quasi-randomised controlled trials with control groups, observational studies with 
matching techniques and observational studies with a control group. The results confirmed 
the significant potential in reducing diarrhoeal disease via interventions in water and 
sanitation in low- and middle-income countries, the most effective of which are providing 
high-quality pipe water and sewer sanitation.  
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In addition, there are several studies that are able to isolate the effect of sanitation 
interventions on the population. Studies such as (Waddington and Snilstveit, 2009) compared 
the effectiveness of water and sanitation intervention and concluded that improvement in 
sanitation could reduce diarrhoeal incidence by 34% while that of water improvement is 5%. 
(Barreto et al., 2007) presented evidence that an increase in the coverage of the sewerage 
system (26-80%) in a specific population in Brazil can lead to a 22% reduction in diarrhoea 
prevalence rate in children under 3. In the baseline area the reduction rate went as high as 
47%.  (Norman, Pedley and Takkouche, 2010) also conducted a meta-analysis on the 
literature. Its results revealed that the provision of sewerage system has the potential to 
decrease diarrhoea prevalence rate by 30-60%. In summary, there is litter evidence to doubt 
the impacts of sanitation intervention on the reduction of diarrhoeal diseases incidence and 
prevalence rate.  
Neglected Tropical Diseases(NTD): Although they are not as dangerous and deadly as 
diarrhoeal diseases, they could significantly and negatively affect welfare as they bring about 
disability-adjusted life year (DALY)8 losses (Hotez & Molyn eux 2007). They are trachoma, 
soil-transmitted helminths (roundworm, whipworm and hookworms) as well as 
schistosomiasis.  
Several studies such as (Melese et al. 2008; Cook 2008; Emerson et al. 2004) pointed out the 
link between sanitation promotion, toilet provision and reduction in trachoma prevalence 
rate.  
Regarding helminths and schistosomiasis, open defecation is the most important cause of 
transmission. Helminths and schistosomiasis ‘eggs are contained in infected people’s faeces 
and discharged to the environment and subsequently to other people. Their infections could 
cause chronic malnutrition in children, anaemia in pregnant women (Stephenson, Latham 
and Ottesen, 2000; Hotez and Molyneux, 2007) chronic debilitation, haematuria, impaired 
growth, bladder and colorectal cancers as well as organ malfunction (Hotez and Molyneux, 
2007). 
Malnutrition: There are mainly two types of malnutrition: stunt and underweight. They are 
the direct consequences of diarrhoea and long-term helminths and schistosomiasis infections 
or a synergy of both, which subsequently are the outcomes of poor sanitation. Some studies 
(Blössner & Onis 2005; Victora et al. 2008) estimated that Poor Water, Sanitation and 
 
8 http://www.who.int/healthinfo/global_burden_disease/metrics_daly/en/  
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Hygiene conditions account for as much as 50% of the consequences of malnutrition in 
children.  
Hand-foot-and mouth disease (HFMD): The disease is caused by human enteroviruses. It is 
an epidemic disease and can cause significant outbreaks and death among children and 
infants. Transmission is via contact with infected stools, coughs and sneezes9. Poor sanitation 
condition and hygiene are among causes of contagion and infections, an improvement in 
sanitation and hygiene condition would likely help the containment of the disease in case of 
an outbreak. 
4.3. Non-health benefits of improved sanitation 
The literature has well documented the health benefits of improvements in sanitation, 
however, there are non-health benefits that are associated to sanitation interventions. An 
understanding of these benefits could shed light on the motivation and drivers of households 
and individuals in implementing improved sanitation actions. (Pearson and Mcphedran, 
2008) and claimed that Sanitation improvements also generate benefits such as increase in 
quality of life, decrease in inequity and inequality, economic and environmental favourable 
outcomes. 
With regard to gender, several publications acknowledge the appealing impacts on women 
due to the lack of sanitation facilities in Kenya10 in which women must defecate into plastic 
bags and throw them out into streets as well as their reluctance in using share latrines with 
men. Moreover, in Mumbai and Pune (India), a study by (Bapat and Agarwal, 2003) 
described how the lack of latrines interfere with women’s privacy, thus they must wait until 
night and had to squat on rail lines. Evidently, death related to trains were reported. In 
addition, Casella (2004)11 provided evidence that once women are freed from the burden and 
waste of time resulting from finding a place for toilet, they could gain more income and 
leisure and contribute economically to the household and the community. And finally, several 
studies  showed that women’s participation in sanitation projects/ interventions could do a 
great deal to their empowerment and status, examples such as: WSSCC report (2006)12 
 
9 http://www.nhs.uk/chq/Pages/1111.aspx?CategoryID=54  
10 Maili Saba Research Report (2005) Livelihood and Gender in Sanitation and Hygiene Water Services 
Among the Urban Poor, ITDG and ODI. 
11 http://www.lboro.ac.uk/well/resources/fact-sheets/fact-sheets-htm/Gender.htm#References 
12 WSSCC (2006) 'For her it's the big issue' [Online] http://www.wsscc.org [accessed 14 April 2007]  
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presented how including women into positions in sanitation could help them to challenge  the 
traditional perception of  women as well as increase the level of accountability and 
transparency of a sanitation project, (Ogbodo, 2003) demonstrated evidence on women’s 
capability to lead in sanitation projects.  
Education is another benefit of sanitation because installing sanitation facilities in 
educational sites could increase the enrolment rate, especially in girls(Jasper, Le and Bartram, 
2012). A study by (UNICEF, 1994) in Bangladesh found that improvement in sanitation 
facilities in schools could increase girls’ attendance rate by 11%. Moreover, parents might 
also be reluctant to allow their children to go to school during menstruation due to the lack 
of sanitary facilities. A series of studies have confirmed the link between menstruation, lack 
of latrines and girls’ absence from school. Example are (Bolt, Shordt and Krukkert, 2006) 
providing evidence from 6 countries that installation of latrines could reduce girls’ 
absenteeism from school; (Bharadwaj and Patkar, 2004) surveyed 5 countries Uganda, 
Kenya, Bangladesh, India and found the same relation; UNICEF (2005)13, (Ngales, 2012) 
showed a 24% increase in attendance in Ethiopia as a result of sanitation infrastructure 
improvements.   
The Environment can also be greatly enhanced by sanitation provision, especially with regard 
to open defecation. In urban areas and cities, house prices and investment can increase when 
waste is generally better managed at both household and community level. In rural villages, 
apart from a cleaner and less risky living environment, inhabitants also feel prouder about 
their place when they no longer suffer from foul smell, disturbing images of faeces, polluted 
water and under-developed sewerage system14. A greater sense of dignity and well-being for 
the whole community can also be felt if the sanitation conditions are improved. 
Poverty reduction, as there is strong evidence suggesting a link between the availability of 
sanitation service and reduction in poverty. Poor sanitation conditions are more likely to 
affect poor households more severely, especially the children of these households. Evidence 
from (Agha, 2000; Stevens, Dias and Ezzati, 2008) showed that improvements in sanitation 
 
13UNICEF/IRC (2005) ‘Water, Sanitation and Hygiene education for Schools. Roundtable Proceedings and 
Framework for Action’ [Online] http://www.unicef.org/wes/files/SSHE.OxfordRoundTable_2005.pdf 
14 Fisher, J. (2004) WELL Briefing Note 6: MDGs Water, Sanitation & Hygiene Delivery Outcomes across 
the MDGs, 'What water, sanitation and hygiene can do' [Online] 
http://www.lboro.ac.uk/well/resources/Publications/Briefing%20Notes/BN%2 
0Environmental%20Sustainability.htm [accessed 12 December 2007].  
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benefit the poorer households significantly more than the richer ones, in particular, the 
reduction in mortality rate in children as an outcome. Moreover, access to sanitation services 
in schools and workplace can help reduce discrimination and taboo for vulnerable groups 
such as women, women with disability, and persons with disability. Consequently, it gives 
them more chance to gain an education and participate in the labour forces thus become more 
likely to get out of poverty and bring about empowerment.  
Equity and equality. Studies such as (Rheingans et al., 2012) showed a disproportionate 
impact of poor sanitation on children from households with different income. The poorer the 
households the greater the children’s exposure to infection and a greater degree of 
susceptibility to infection related to poor sanitation. They also have less resources to deal 
with diseases related to poor sanitation such as medical assistance (or even none at all). Thus, 
the burden caused by poor sanitation are disproportionately more significant on poor 
households and consequently raising the issues of equity and equality. In addition, this study 
demonstrated that investments in improving sanitation conditions for poorer households 
could generate more health benefits than that of richer households thus lowering the suffering 
and bringing about more equity and equality in communities and society.  
Persons with disability. Meeting the sanitation demands for persons with disability are 
important for several reasons. As pointed out in (Jones and Reed, 2005) they are accounted 
for 15% of the world population so any attempt to achieve the SDG6 that exclude persons 
with disability would not be likely to be successful. Additionally, it is a human right and 
disabled people have the same needs and rights as everybody else, so they deserve to be 
respected and paid attention to. Moreover, addressing the sanitation needs of disabled people 
is beneficial to a community in general, because if they must defecate in the open, the whole 
community would expose to risks and hazards. Finally, as disable persons rely heavily on 
their family to take care of them, limited access to sanitation would increase the workload on 
their main carers, who often are women and children (Jones, Parker and Reed, 2002) , 
improvements in sanitation access for them can release women and children from the 
additional workload and bring about gender empowerment.  
5. Examples of Sanitation intervention programs 
The traditional intervention approach is supply led (focusing on the provision of hardware 
and subsidies) in which governments, aids agencies, charities, Non-Government 
Organisations (NGOs) provide centrally planned infrastructure and subsidy sewage and toilet 
construction. However, there are 3 main problems with this approach that result in very slow 
  31 
progress and limited outcomes  (Mara et al., 2010). First of all, these programs failed to 
benefit the majority of the poor population. It only benefited a small fraction of the 
population, those are relatively better off and can take advantage of the allocation system and 
are able to receive the subsidies. Secondly, these programs constructed toilets that become 
unusable due to technical and cultural inappropriateness or because the end users (households 
and individuals did not get told about the benefits of sanitation and hygiene) (World Bank, 
2005)(World Bank, 2008). Studies such as (Sanan and Moulik, 2007) gave an estimate of 
50% toilets built by large government organizations did not serve the purpose they had been 
designated for. Thirdly, there is a shortage of cheap and affordable toilet design. Cases 
(Salter, 2008) showed that governments tend to be in favour of promoting expensive toilet 
design for cheaper ones thus ignoring the sanitation demand from the population in need but 
cannot afford it. Moreover, they do not consider the topic of sanitation to be politically 
attractive therefore, they might be a reluctance of participation from regional politicians, the 
media and other influential stakeholders (Mara et al., 2010). 
Due to its ineffectiveness and slow progress, there has been a switch of approach to 
addressing the demand side (demand drive) of sanitation and focusing on other elements such 
as local community action and behaviour change. There are several methods that have 
achieved significant progress. Sanitation marketing method intends to increase households’ 
demand for sanitation by utilising various interventions. The underlying idea is to find out 
why households need sanitation and why can’t they have it. Then derive suitable sanitation 
products and services to meet their demand. In another word, a review by (Evans et al., 2014) 
claims that sanitation behaviours can be marketed in the same way of other commercial 
products using social marketing, and rural households should be viewed as customers, not 
beneficiaries. There has been strong evidence showing that sanitation marketing can work, 
the first case was a pilot project in 2 provinces in Vietnam carried out by the International 
Development Enterprises from 2003-2006. The project has involvement from the 
Vietnamese Women’s Union health workers and heads of villages in promoting sanitation to 
households. Moreover, it provided training for masons and small enterprises on how to 
construct and sell improved technology options. The outcome was within 2 years, 15,000 
households out of the targeted 54,000 decided to have a safe toilet in their home15. 3 years 
after the end of that project, another study examining the sustainability of sanitation 
 
15http://www.wsp.org/sites/wsp.org/files/publications/WSP_ResearchSustainability_TSSM.pdf 
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marketing was done. The results showed that sanitation coverage in the pilot communes 
continued to increase and reach 59% (Devine and Sijbesma, 2012). Many sanitation 
providers from the pilot project expanded their range of services and customer base as well 
as enjoyed a healthy revenue flow. However, barriers to the construction of a toilet such as 
the lack of detailed information on the cheap and affordable toilet and its source of funding 
remained. Community-Led Total Sanitation (CLTS) is another initiative that bases on a 
community to accomplish an “open defecation free” status. The reason is that it is believed 
if only a few individuals continue to defecate in the open, the whole community will be at 
risk.  The principle is using external facilitators and community volunteers to raise awareness 
of the negative impacts of open defecation, such as environmental pollution, disease risk and 
outbreak to local households. Actions include transect walk, mapping of open defecation 
sites, routes of infectious diseases. It aims to generate and trigger emotions of shame and 
disgust and prompt motivation to do something about the situation. Subsequently, it expects 
the community and local residents would rely on their local knowledge and understanding to 
design and implement suitable sanitation facilities for their particular needs and demand but 
remaining within their resources constraints (Kar and Pasteur, 2005). It hopes to end open 
defecation with participation from the community in order to promote a clean and healthy 
living environment. This method has been promoted from South Asia to Africa and South 
America and many successes have been reported (Movik and Mehta, 2011). The fundamental 
difference of this approach to other community-based one is the facilitating role and 
empowerment of the local community. Instead of lecturing and telling local residents on what 
are the “right sanitation”, it relies on generating a strong sense of self-awareness among the 
community that would subsequently be transferred into actions (Movik and Mehta, 2011). 
Other example approach that is also community based is Community Health Club, but this 
one focuses on education and training in order to formulate action plan. Study in Zimbabwe 
(Waterkeyn and Cairncross, 2005) demonstrated evidence that by participating in health 
session held in health clubs, members can display positive changes in hygiene behaviours 
compared to the control group. It also has the potential to change the community norms with 
regard to sanitation and hygiene behaviours. There is mixed evidence on the effectiveness 
and efficiency of each intervention approach. Each approach also has its own advantages and 
disadvantages that are highly context dependent. In order to work, intervention programs 
must be tailored to suit the social, economic, cultural aspect of the targeted areas. In addition, 
the scaling up these programs is currently facing difficulties. 
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6. Conclusion of chapter 2 
This chapter has demonstrated what sanitation and hygiene are and why they are so important 
to development. Yet the path toward Universal sanitation access and good hygiene for all has 
been facing many challenges. With regard to sanitation and hygiene, it has been clear that 
hardware provision alone wasn’t enough to solve the challenges faced by sanitation and 
hygiene development progress, but it must be combined with behaviour change. However, it 
is difficult and complicated to bring about any behaviour change because of the multiple 
factors involved. In the next chapter, this thesis shall address the determinants of behaviour 
change and how to achieve it in the sanitation and hygiene context. 
CHAPTER 3: LITERATURE REVIEW ON BEHAVIOUR CHANGE AND THE 
WATER SANITATION AND HYGIENE (WASH) FIELD 
1. Introduction 
Behaviour change is an essential part of strategies and plans to achieve goals and objectives 
in Water, Sanitation and Hygiene (WASH) field. However, in order to be a success, any 
intervention programs must base on a sound theoretical foundation of how behaviour is 
formed, shaped and influenced as well as reliable empirical evidence. Therefore, this chapter 
aims to provide a review of general theories in health behaviour and their application in the 
field of water, sanitation and hygiene. The literature is vast thus representative selection must 
be made to the most relevant ones to the WASH field. The chapter attempts to provide health 
behavioural theories in different levels of analysis (individual, interpersonal/household, 
community) and when possible include the empirical evidence on the usefulness of each 
theory in explaining related health behaviours. The structure of the chapter is as follow: 
Firstly, it explores behaviour change theories at an individual level. Popular theories are 
included: The Health Belief Model; the Protection Motivation Theory; Theory of Reasoned 
Action, Theory of planned behaviour, the Integrated Behavioural Model; the Health Action 
Process approach.  
Secondly, it explores the most notable theory explaining behaviour at the interpersonal level: 
The Social Cognitive Theory. 
Thirdly, it explains the most commonly used theory at group and community level: The 
Diffusion Innovation Theory. 
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Fourthly, it demonstrates several theories that underpin the relationship between 
communication and health behaviour. 
Fifthly, it displays the application of models particularly designed specifically to tackle the 
issues of (health) behaviour change in the WASH field. Most recent and frequently applied 
models are chosen:  RANAS model, SANIFOAM and FOAM model, IBM-WASH model, 
Evo-Eco approach.  
Sixthly, empirical studies will be reviewed in relation to the determinants of the behaviours 
most related to hygienic latrine and handwashing with soaps at critical times (HWWS), 
namely: i) hygienic latrine ownership and use; ii) HWWS.  
Seventhly, the selection of the RANAS model in this thesis is explained. 
Finally, it will explain the potential contribution of this thesis to the existing literature. 
2. Individual level theories of behaviour change 
2.1. Health Belief Model (HBM) 
The HBM was pioneered by psychologist such as (Hochbaum, 1958) and (Rosenstock, 1974) 
to explain health behaviours in the public health sector in the US. The particular question 
was why people failed to respond to and participate in the free screening of tuberculosis (TB) 
in order to detect and prevent the disease. According to (Glanz et al. 2015), the HBM was 
built on the foundation of the Cognitive Theory (Lewin, 1951)  as opposed to the Stimulus-
Response Theory (Watson, 1925). In brief, the latter proposes that behaviour is automatic 
and does not involve or reasoning and thinking processes. In this theory, the frequency of a 
behaviour can be determined directly by the following consequence (reward) and the initial 
events (reinforcements) that stimulates psychological drive and the consequent behaviour. 
The former, on the other hand, proposes that the initial events (reinforcements) only affect 
the expectation of a behaviour/ action, not the behaviour itself. Specifically, mental processes 
such as thinking and reasoning play a role in determining the value of an outcome and the 
expectation that the value will be achieved by a particular behaviour, then subsequently 
decide the likelihood of a behaviour taking place. For example, in the case of screening for 
TB, the event (free available test) and consequence do not directly determine the behaviour. 
Instead, the behaviour (getting screened) of individuals depend on their value of avoiding 
illnesses and staying healthy and their expectation on how likely getting tested would prevent 
them from being affected by TB.  
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The HBM aims to explain and predict whether a person would take actions to prevent, detect 
and control a disease or an illness. It has the following primary components: perceived 
susceptibility, perceived severity, perceived benefits and barriers to engagement. Additional 
components include cues to action and self-efficacy. The main assumptions of the model 
(Glanz et al. 2015) is a person would be likely to engage in a health-related activity if that 
person: 
• Is susceptible to a risky condition (a disease). 
• The condition could potentially have a significantly negative consequence. 
• A behaviour (action) is available so that if taken either or both susceptibility and 
severity can be reduced. 
• The expected benefits outweigh the expected costs and barriers to taking the action. 
• The action is believed to be feasible by the person. 
The components are defined as: 
Table 2. Component of the Health Belief Model 
 
Source : (Glanz, Rimer and Viswanath, 2015) 
The HBM also includes other variables that might affect beliefs and indirectly affect health 
behaviours. They are demographic (age, gender, ethnicity) socioeconomic (education, 
income, knowledge). However, there is a gap in which the HBM had not addressed the 
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mechanism through which these variables can interact and impact individual beliefs. The 
operation of the HBM is comprehended as follow: 
Figure 6. Operation of HBM model 
 
Source: Adapted from (Glanz, Rimer and Viswanath, 2015) 
The HBM is used to provide insights on what are the most importantly significant factors 
that can alter a particular behaviour so effective and efficient evidence-based interventions 
can be introduced to achieve the desirable behaviour/action.  
The empirical literature review on the HBM has been extensive. The model is examined in 
the light of 2 questions (Glanz, Rimer and Viswanath, 2015) 
• Are the components/constructs associated with health behaviours? 
• Are interventions targeted the model’s components effective in changing health 
behaviours?  
The first question was tested by reviewing 4 major systematic and meta-analyses studies that 
covered a total of 89 studies related to the validity of the HBM at different time periods. 
These reviews intended to quantify the direct effect of each component of the model on health 
behaviours and did so by computing the weighted mean effect size which measures the 
strength of the relationship between each component and behaviours, taken into account the 
difference in sample size and research design. Their results were reported in (Glanz, Rimer 
and Viswanath, 2015) as follow: 
• The HBM has a substantial empirical ground from both prospective and retrospective 
research but the strength of individual component on behaviour is small. 
Modifying factors
•Age
•Gender
•Ethinicity
•Personality
•Socioeconomics
•Knowledge
Individual beliefs
•Perceived 
susceptibility and 
severity of disease
•Perceived benefits and 
barriers
•Perceived self-
efficancy
Individual behaviour
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• Perceived barriers were found to be the most powerful predictor in all studies and 
behaviours examined. 
• Perceived benefits were the second most powerful predictor, more effective in 
prevention and risk reduction behaviours (vaccination) compared to treatment 
behaviours (adherence to a drug). 
• Perceived susceptibility was a significant variable in predicting behaviours related to 
prevention and risk reduction, one-off action (screening test) but weaker for long-
term, additive and habitual behaviours (smoking). 
• Perceived severity was the weakest predictor by 2 reviews.  
• Cues of action and self-efficacy both have not been included in any review 
The second question was validated by looking at the application of the HBM in Colon Cancer 
Screening and HPV Vaccine Adoption. In the former case, the HBM was used as a theoretical 
framework in order to derive corresponding interventions to encourage the use of faecal 
occult blood testing (FOBT) and colonoscopy. Then (Rawl et al., 2012) attempted to test an 
HBM-based intervention promoting colorectal cancer screening in African American patient. 
In their randomised trial, they used the HBM-based survey to evaluate patient’s constructs. 
Then it divided the patients into 2 groups, one would receive tailored promoting materials 
and the other wouldn’t. Subsequent they compared 2 groups and found out that the group 
with tailored promoting materials is more likely to ask and discuss the screening test with 
their doctor and consequently received more recommendations for testing and eventually 
completed more FOBTs test than the other group. In the other application of HPV Vaccine 
Adoption, it has only been recommended since 2006 so there are only studies examined the 
strength of the relationship between the HBM’s components and the behaviour (initiation of 
the first dose or completion of the three-dose series. 15 studies were mentioned in the review 
in (Glanz, Rimer and Viswanath, 2015), of which 7 purposely covered all 5 components of 
the HBM and 5 considered HBM’s components in combination with other frameworks. In 
summary, they showed that Perceived Susceptibility, Perceived Severity, Perceived Benefits, 
Perceived Barriers and Cues to Action were found as a significant predictor in 70%, 22%, 
40%, 57%, 71% respectively. Unfortunately, studies that could examine and provide 
evidence on the effectiveness of interventions based on the insight derived from the HBM 
are expected to be completed in the near future.   
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2.2. Protection Motivation Theory (PMT) 
The PMT was proposed and revised by (Rogers, 1975; R. . Rogers, 1983) focused on fear 
appeals and persuasive communication related to the cognitive processes dictating 
behavioural change. In general, it suggests that in the face of a threatened event, the 
behavioural option is determined by 2 appraisal processes: threat appraisal and coping 
appraisal. The results of these processes would lead to the outcomes of either adaptive or 
maladaptive responses. The PMT states that the intention to protect one’s self is dependent 
on the following components: 
• The perceived severity of a threatened event. 
• The perceived probability of the occurrence/ vulnerability of one ‘self to a threatened 
event. 
• The (perceived) efficiency of the recommended course of preventive 
action/behaviour  
• The perceived self-efficacy (one’s confidence level in its ability to undertake the 
recommended behaviour).  
The operationalisation of the PMT is described in (Rogers 1983): 
Figure 7. Protection motivation theory 
 
The main components of the PMT are explained in (MILNE, SHEERAN and ORBELL, 
2000): Threat appraisal is made of perceived vulnerability, perceived severity and fear 
arousal. Perceived vulnerability evaluates how susceptible a person feels about a particular 
disease or a condition with negative consequences; perceived severity is the level of 
seriousness a person would view the impact of a particular disease/condition on his/her life. 
Fear arousal measures how much fear of a particular disease/condition can be evoked for an 
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individual. It is considered to be an intervening variable because the higher the level of 
vulnerability and severity a person feels, the higher the level of fear can be aroused and the 
higher the level of threat appraisal is reached. The greater the threat appraisal, the more likely 
a person would be motivated to protect his/herself and the more likely he/she would form an 
intention to adopt a preventive behaviour. The reward component was added in the model by 
(Rogers 1983) implies the higher the level of reward achieved from not adopting the 
corrective behaviour, the less likely an individual would choose to adopt the behaviour (for 
example not using condom brings about more pleasure-reward). Coping appraisal comprises 
of response efficacy self-efficacy and response costs. The former means how strong is the 
belief of a person about whether the recommended behaviour/action could reduce the 
individual’s threat and whether one is able to carry out the recommended response. The latter 
is the belief of how costly it would be if one chooses to follow the recommended response. 
The 2 appraisals then determine the Protection Motivation (intention to perform protective 
behaviour) that is positively related to the likelihood of the protective behaviour taking place. 
The PMT can be used to influence and predict health-related behaviours thus select and 
derive effective interventions based on manipulating targeted variables of the theory. Applied 
areas include alcohol abuse prevention and reduction, promotion of a healthy lifestyle, 
encouraging preventive diagnostics and tests. Empirical evidence of the usefulness of the 
PMT was conducted by studies designed to target and manipulate PMT’s variable via 
communication and subsequently measure the effect of those tailored communication. 
Similarly, to the HBM, 3 questions are examined by a systematic review by (MILNE, 
SHEERAN and ORBELL, 2000) with regard to the empirical application of the PMT: 
• Are the components/constructs associated with and able to predict intention to adopt 
recommended health behaviours? 
• Is behaviour ‘s intention positively related to behaviour’s adoption? 
• Are interventions targeted and manipulated threat appraisal and coping appraisal 
variables successful in influencing belief, and subsequently intention to perform 
recommended health behaviours?  
The key findings in answering these questions are: 
• Coping appraisal variables are more strongly and consistently associated with 
intention than threat appraisal variables, out of which self-efficacy is the most robust 
correlated variable. 
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• Intention is the strongest, most robust and consistent variable correlated with both 
concurrent and subsequent behaviours. 
• Experimental manipulations of PMT’s variables (apart from response cost) were 
generally successful in bringing about changes in beliefs. 
2.3. Theory of Reasoned Action (TRA), Theory of Planned Behaviour (TPB) and the 
Integrative Model (IM). 
These 3 theories were historically extended and developed to explain and predict the 
relationship between attitude, norms and control and behavioural intention (and subsequently 
a behaviour itself). TRA had been proposed first in (Fishbein, 1967) to understand the links 
between attitudes, intentions and voluntary behaviours. Then the TPB was introduced with 
the addition of  behaviour control by (Fishbein, M, & Ajzen, 1975; Ajzen, 1985; Fishbein 
and Ajzen, 2010) to cover involuntary and under control behaviour hence the name theory of 
planned behaviour. And finally (Fishbein, 2008; Fishbein and Ajzen, 2010) proposed an 
integrative model that incorporates the TRA/TPB with other theories to form the Integrated 
Behavioural Model (IBM) as suggested by (Glanz, Rimer and Viswanath, 2015). The 
following section will explain the assumptions, components and operationalisation of these 
models.  
The assumption of these models is the behavioural intention is the most important 
determinant of behaviour. Behavioural intention of an individual is influenced directly by 
one’s attitudes toward doing a behaviour and the subjective norms related to a behaviour as 
well as the perceived control over a behaviour.  
The components of the TRA/TPB is illustrated as: 
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Figure 8. Components of the TRA/TPB 
 
Source:  (de Leeuw et al., 2015) 
Attitude toward a behaviour is determined by one’s belief about the outcome of performing 
the behaviour. The stronger the belief about the positive outcome resulted from a behaviour, 
the more positive the attitude would be toward that behaviour and vice versa. Subjective 
norm is divided into injunctive norm and descriptive norm. Injunctive norm is people’ s 
perception of  what important referents think they ought to do, and descriptive norm is what 
important referents actually do. If a person believes that important referents thinks he/she 
should do a behaviour and their own action also supports the behaviour, he/she would hold a 
stronger and more positive subjective norm about the behaviour. Perceived behavioural 
control applies when one doesn’t have full control over behaviour, in other words, the ability 
to perform a behaviour. This basically states that intention and ability jointly determine a 
behavioural performance. Thus, the stronger an individual ‘s belief about its ability to 
perform a behaviour, the stronger its perceived behavioural control. The IMB was formulated 
taking into account incorporation of various theories. Several elements were added into the 
model as direct determinants of behaviour in combination with behavioural intention. They 
are the knowledge and skills to perform a behaviour; the absence of environmental 
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constraints such as infrastructure, facilities; the salience of the behaviour to individual and 
the formation of habit as a consequence of performing the behaviour (Jaccard, Dodge and 
Dittus, 2002). 
Figure 9. IBM model 
 
Source:(Glanz, Rimer and Viswanath, 2015) 
There is a large empirical literature demonstrating how these theories are able to explain a 
significant proportion of variance in intention and predict relation between intention and a 
range of health behaviours (Fishbein and Ajzen, 2010) including smoking, alcohol and 
substance consumption, health service utilisation(Wolff et al., 2011), exercise, sun 
protection, breastfeeding, diseases prevention(Jemmott et al., 2014), contraceptive use, 
mammography and cancer screening(Montaño et al., 1997; Montaño, Phillips and Kasprzyk, 
2000), safety helmet use, nutrition choices(Jemmott III et al., 2011), donating blood (Downs 
and Hausenblas, 2005; Conner et al., 2013)and seatbelt use. In addition, a considerable 
amount of systematic and meta-analyses confirmed the correlation. (Glanz, Rimer and 
Viswanath, 2015) listed an extensive of outstanding reviews on general studies (Armitage 
and Conner, 2001; Downs and Hausenblas, 2005; McEachan et al., 2011, 2016)  to specific 
areas like condom use (Albarracín et al., 2001), HIV prevention measures (Albarracín et al., 
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2003, 2005; Albarracín, Kumkale and Johnson, 2004). They all showed a correlation between 
these theories’ components and construct and behavioural intention Evidence also existed 
showing that interventions specifically aimed at changing TRA/TPB’s component have led 
to resulted change in behaviour (Glasman and Albarracín, 2006; Webb and Sheeran, 2006; 
Rhodes et al., 2007; Johnson et al., 2011; Jemmott, 2012; Mosleh et al., 2014). A detailed 
case of how to derive HIV prevention intervention in Zimbabwe using the IBM can be found 
in (Glanz, Rimer and Viswanath, 2015). However as pointed out by (Middlestadt, 2012) 
application of these models must take into consideration the perspective of the targeted 
population, because beliefs that underlie the models ‘constructs and components are specific 
to different behaviour, population and culture. Therefore, relying only on investigators 
‘existing knowledge and perspective would lead to a suboptimal result.  
2.4. Health Action Process Approach (HAPA) 
The theory proposed by (Schwarzer, 2008) aims to explain factors that influence the 
discrepancies between intention and behaviour: people do not always translate intention into 
action. There are proximal factors that either inhibit or facilitate the translation from intention 
into behaviour at an individual. Behaviour change is not a continuum process but the 
adaption, initiation and maintenance of (health) behaviours are comprised of 2 separate 
phases: motivation and volition phase. Elements and factors influence each phase and do not 
extend their predictive power to other phases. At the motivation phase, an individual develops 
an intention for action. It is affected by factors like risk perception, outcome expectancies 
and self-efficacy. Risk perception is however, it is not sufficient to enable the action from 
happening. It provides a stage for other processes of consequences and competencies 
reasoning to take place. Outcome expectancies are influential as they balance the advantages 
and disadvantages if particular behaviours are taken place. Self-efficacy is one’s belief in 
one’s capability of pursuing and performing the desired action. Their combination of belief 
from both outcome expectancies and self-efficacy are important in determining the formation 
of intention, especially with regard to “difficult to change” behaviours.  
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Figure 10. The HAPA model 
 
Source: (Schwarzer, 2008) 
After intention is formed, the volition stage is no longer determined by outcome expectancies 
but mainly self-efficacy. Although a strong self-efficacy is not automatically translated into 
regular action, but must go through detailed instructions and processes of how to perform 
and maintain the behaviour’s self-efficacy is divided into 3 phases: action self-efficacy, 
maintenance self-efficacy and recovery self-efficacy (Marlatt, G.A., Baer, J.S., & Quigley, 
1995). They explained that during the course of a (health) behaviour, different sets of belief 
are required to deal with different tasks. For example, a man could believe that he is able to 
exercise everyday but might not be too confident to come back to exercise after a long break 
from it. While action self-efficacy stays in the motivation stage, it determines whether an 
individual has a strong belief about the motivation to act. An individual believes in positive 
outcomes and successes would be more likely to perform the action and vice versa. 
Maintenance self-efficacy (coping self-efficacy) demonstrates one’s belief that barriers 
during the adaption of new behaviour can be overcome and surpasses as difficulties might 
arise when adapting to a new behaviour. It can be done by forming strategic planning to deal 
with potential difficulties and barriers in adapting new behaviour. These barriers would 
require more effort, resources, new routines, persistence and strong will and people with 
  45 
maintenance self-efficacy are more likely to overcome these challenges. Likewise, an 
individual with a more careful action plan and a coping plan is more likely to overcome these 
challenges and continuously pursue the behaviour. Finally, recovery self-efficacy refers to a 
situation in which a failure or a setback takes place during the duration of a behaviour. How 
would an individual react and recover from an interruption: people with low self-efficacy 
attribute it to internal factors and interpret as a total failure and full-blown relapse while 
people with high self-efficacy can avoid this attitude and find a way to deal and resolve the 
interruption in order to get back on track. He/she must believe in his/her abilities, competence 
to gain control and get over the possible obstacles.  
(Schwarzer, 2008) provided some empirical evidence on how the HAPA can be used. The 
model brings about additional elements to previous models: self-efficacy (all stage) and 
strategic planning (action and coping). It also differentiates between 3 groups of people: no 
intender (pre-decisional), those who haven’t decided to change behaviour (post-decisional 
inactive) and those who decided to change (post-decisional active). In addition, it also defines 
3 stages of change as: pre-intention, intention and action. Therefore, empirical evidence on 
the HAPA focused on 3 main questions:  
• Could HAPA’s variables explain their connection to intention and behaviour? 
• Did interventions base on HAPA work? 
• Is it sensible to separate different stages of self-efficacy? 
• Are there differences in the level of social-cognitive variables associated to each 
group and stage? 
Studies by (Scholz, Sniehotta and Schwarzer, 2005) focused on physical adherence after 
cardiac rehabilitation (n=353) by tracking physical activity of patients at 3 different times 
and explored the relationship of this variable with the constructs of the HAPA. They found 
that planning and recovery self-efficacy have the power to explain variance in the level of 
physical activity of these patients. Action self-efficacy only accounted for 9% of recovery 
efficacy hence they are valid as discriminant variables.  
(Luszczynska and Schwarzer, 2003) examined the behaviour of breast self-examination 
(n=418) showed that action self-efficacy was the strongest predictor of intention and planning 
which are the most significant determinants of breast self-examination. It confirmed that self-
regulation was needed in converting goals and intention into action. Subsequently, 
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interventions targeted self-efficacy was carried out and the effect on the behaviour itself was 
tested (Luszczynska, 2004). 2 groups of women were selected, one (experimental group) 
received stimulating and encouraging information, video and training with regard to breast 
self-examination, the other didn’t (control group). Post 13 week-monitor reported a 
difference in the mean level of the adoption and frequency adopted of the desired behaviour 
between the 2 groups. The HAPA’s variables were also confirmed to account for 29% of 
behaviour variance in the experimental group as opposed to only 15% in the control group.  
Moreover, (Schwarzer et al., 2007) investigated the links between HAPA’s variables and seat 
belt use in adolescent car passengers (n=298). They found that HAPA’s variable could 
explain 42% of the variance in seat belt use and only 8% of recovery self-efficacy variance 
was accounted for by action self-efficacy.  
(Schuz, Sniehotta and Schwarzer, 2006) used an example with dental flossing (n=288) to 
show that variables social-cognitive variables such as risk perception, outcome expectancies, 
action planning, coping planning, self-efficacy (maintenance) important as individuals 
progress to different stages of change with regard to adopting dental floss. (Renner and 
Schwarzer, 2005) also applied HAPA in comparing the intention, risk perception, outcome 
expectancies and self-efficacy belief of non-intenders and intender related to adapting health 
diet (n=1782).  
3. Interpersonal level theories of behaviour change 
3.1. Social Cognitive Theory (SCT) 
The SCT has been used widely to determine factors that influence health behaviours, 
consequently, design theory-based interventions in order to promote desired behaviours 
(Glanz, Rimer and Viswanath, 2015). The SCT was proposed by (Bandura, 2004) used a 
triadic and dynamic model of causation to explain human behaviour. The interlinked and 
interacted variables are behaviour, personal cognitive factors, socioenvironmental 
influences. The main constructs of the model are as follow: 
Table 3. Main constructs of the model Social Cognitive Theory 
Cognitive influences on behaviour: personal abilities for processing information, applying 
knowledge and changing preferences 
Construct Definition Explanation 
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Self-efficacy A person’s confidence in his/her 
ability to perform a behaviour 
that leads to an outcome 
It is a core construct. Confidence can 
be enhanced by mastery experiences, 
social modelling, verbal persuasion 
and practice under stress-free 
conditions  
Collective 
efficacy 
Belief in the ability of a group of 
individuals to perform concerted 
actions to achieve an outcome 
People can act as an individual or a 
group thus efficacy applies to both. 
Group efficacy can be enhanced by 
shared goals, communication, 
teamwork and prior success 
Outcome 
expectations 
Outcomes resulted from actions. 
Outcome expectation is the 
judgement about the likely 
consequences of action 
A core construct  
Knowledge An understanding of the health 
risks and benefits of different 
practices and information 
necessary to perform a 
behaviour 
Knowledge is a precondition of 
change. Information is also vital to 
perform behaviours.  
Environmental influences on behaviour: physical and social factors in an individual’s 
environment that affect one’s behaviour  
Construct Definition Explanation 
Observational 
learning 
A type of learning in which a 
person learns new information 
and behaviours by observing 
others and the consequences on 
others 
Accomplished by observing a role 
model performing a behaviour and 
achieve the expected outcome. 
Methods include peer-led education, 
mass media, journalism, performances 
Normative 
beliefs 
Cultural norms and beliefs about 
the social acceptability and 
Interventions can seek to correct 
misunderstood/ biased normative 
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perceived prevalence of a 
behaviour 
beliefs through discussion and 
pointing out differences/facts 
Social support The perception of 
encouragement and support a 
person receives from a social 
network 
Interventions seek to provide 
informational, instrumental, 
emotional support to assist behaviour 
changes 
Barriers and 
opportunities 
Attributes of the social or 
physical environment that 
makes behaviours harder or 
easier to perform 
Interventions seek to remove barriers 
and extend opportunities to develop 
the desired behaviours 
Supporting behaviour factors: action taken by individuals that can be classified as either 
health-enhancing or health-compromising 
Behavioural 
skills 
Abilities required to 
successfully perform a 
behaviour 
Capabilities to acquire new 
behaviours require fluency in both 
knowledge and skills 
Intentions The goals of adding new 
behaviours or modifying 
existing behaviours, both 
proximal and distal  
Intention is the key to the motivation 
of setting plans, goals, progress 
monitoring in behaviour changes 
Reinforcement 
and 
punishment 
Behaviour can be increased or 
decreased using rewards and 
punishments 
Tangible and intangible forms of 
rewards and punishments are 
available for selection 
Source: Adapted from (Glanz, Rimer and Viswanath, 2015) 
4. Community and group level theories of behaviour change 
4.1. Diffusion Innovation Theory 
The theory (Rogers, 2003) has been widely used in various fields ranging from agriculture, 
health, business, communication etc. In essence, the theory explains how, why and at what 
rate new ideas and technology spread (for example sanitation hardware). The theory is 
centred around several key constructs that determine adoption: the nature of the 
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technology/innovation itself; the nature of the adopters and the nature of the 
organization/community.  
Innovation is evaluated based on : 
• Their relative advantage: how is it better than what already exists 
• Compatibility: how does it fit into the need and demand of the intended audience 
• Degree of complexity: how easy is it that it can be understood and represented 
• Observability: how visible are the potential outcomes and results 
• Trial-ability: how likely it can be trailed prior to adoption 
Figure 11. Innovation Diffusion Theory model  
 
Source :(Rogers, 2003) 
With regard to adopters, their personal traits affect the diffusion rate of innovation. The graph 
below shows a typical diffusion curve in which a new innovation is normally only adopted 
by a small proportion of the population: early adopter/innovator who would be more likely 
to seek novelty.  
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Figure 12. Innovation Diffusion Theory rate of diffusion 
 
Source: (Glanz, Rimer and Viswanath, 2015) 
Finally, the rate of diffusion is decided by the social system: the structure of a system, local 
informal opinions, perception of  the obligation to comply (HAIDER and KREPS, 2004; 
Dearing and Kee, 2012). 
The empirical literature on the application of the Diffusion Innovation Theory is significant, 
the theory has been cited over 50,000 times in the last 50 years (Glanz, Rimer and Viswanath, 
2015) and there are numerous reviews that supply evidence of the application of the theory 
in multiple fields and areas (HAIDER and KREPS, 2004; Greenhalgh, 2005; Greenhalgh et 
al., 2005). However, health behaviour application of the theory includes physical activity 
encouragement (Owen et al., 2006) , cancer control (Glanz et al., 2005), nutrition 
intervention (Resnicow et al., 2004) and HIV/AIDS prevention (BERTRAND, 2004). 
5. Communication and health behaviour  
There are numerous theories and frameworks attempt to establish links between 
communication and behaviours.  Multiple levels of analysis must be taken into account: from 
individual level to macro level.  
At the individual level, media and communication expose have effect on people’s 
motivations, cognitions, opinions, attitudes and behaviours.  The bunk of the expectancy-
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value theories (HBM, TRA/TPB, IBM) proposes that attitudes, beliefs and norms can be 
targeted by media and communication in order to change them and consequently alter 
behaviours that they underpin. Other theories such as Elaboration Likelihood Model (ELM) 
and Heuristic-Systematic Processing Model (HSM) (Bandura, Bryant and Zillmann, 1994), 
Message Effect Theories (Fishbein and Cappella, 2006), audience characteristics (Palmgreen 
and Donohew, 2006; Stephenson and Southwell, 2006) attempt to find the most effective 
way to deliver a persuasive message to influence attitudes and behaviours.  
At macro-level, communication can be used to impact a whole network of people as well as 
communities and groups via setting agenda and framing, public health is one of the applied 
field (Kosicki, 1993; Bryant and Miron, 2004). The various concept, definition and 
application are summarised: 
Table 4. Communication and health behaviours 
Concept Definition Application 
Media 
agenda 
setting 
Institutional roles, factors and 
processes that influence the definition, 
selection and emphasis of issues in the 
media 
Work with the media sector to 
understand their needs and 
routines in gathering information 
and producing outputs 
Public 
agenda 
setting 
The link between issues portrayed in 
the media and the public’s priorities  
Work with the media sector to 
construct public agenda for 
important health issues 
Policy 
agenda 
setting 
The link between issued related to 
policymaking institutions and issued 
displayed in the media 
Work with policy makers and 
leaders to build up the importance 
of health issues in media and 
public’s agenda 
Problem 
identification 
and 
definition 
Factors leading to the identification of 
an issue by society 
Work with stakeholders to define 
problem and synthesize solution 
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Framing How an issued is characterised by 
media cover 
Design the outputs and packages 
that will be supplied to the media 
and the public  
Source: Adapted from (Bryant and Miron, 2004) 
Finally, cross-level communication can also be utilized, risk communication is an example 
in which theories try to understand how individuals, groups perceive, process and act on their 
understanding and awareness of risk and how communication can alter them. Areas explored 
include  the cognitive mechanism, mental models of communication, misinformation and 
confusion (Weinstein, 2000), individual counselling and tailoring (Rimer, Glanz and 
Rasband, 2001) to intensive, calibrated and directed communication (Rimer and Glassman, 
1999). Risk can also be communicated to community, groups and the public. Media and 
communication interactions with government, public institutions, the public are important in 
shaping and managing public policies and opinions about a particular risk. They can 
determine the attention level to a particular social problem (HIV, communicable diseases…) 
and the importance of the issues perceived by the population via propelling/ inhibiting 
information flows.  
6. Behaviour change models related in the Water, Sanitation and Hygiene (WASH) 
field 
Relying on the foundation of health behaviour and psychology, various models have been 
compiled to address specific challenges in the WASH field. They are the response to the 
reported ineffectiveness of hardware provision approach: facilities and infrastructures 
(toilets) were provided but misused or hardly used at all due to the persistence of old 
behaviours (Mara, 2003; Cairncross et al., 2010; Peal, A., Evans, B., Voorden, 2010). 
Hardware provision must be accompanied by behaviour change in order to take advantage of 
the benefits and the case of sanitation is not an exception. All effort to reduce the negative 
impacts of environment-related diseases must be accompanied by behaviour change (Stanton 
et al., 1992). 
6.1. RANAS model 
The RANAS model stands for Risks, Attitude, Norm, Abilities and Self-Regulation. It was 
developed  (Mosler, 2012) to systematically evaluate factors that can influence behaviour 
change in WASH field. It is capable of identifying behavioural factors, measuring their 
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influence and as a result, proposing evidence and theory designed interventions for specific 
population and behaviour to deliver behaviour change. The RANAS model connects to the 
foundation of psychology theories such as: Health Belief Model, Protection Motivation 
Theory, Health Action Process Approach and Theory of Planned Behaviour. The model 
proposes 5 behavioural factor blocks that affect WASH behaviours: Risk factors, Attitude 
factors, Norm factors, Ability factors, Self-Regulation factors. The summary of these blocks 
is summarised below.  
Risk factors include perceived vulnerability, perceived severity and factual knowledge. 
Perceived vulnerability is an individual’s perception of how likely he/she would be 
contracted with a disease. Perceived severity is how seriously one perceives the consequences 
in case he or she is infected with a disease. Factual knowledge is one’s understanding of how 
a disease can be infected and contracted. 
Attitude factors include Instrumental beliefs and Affective beliefs. Instrumental beliefs are 
the outcome expectancies related to monetary, time, effort costs and benefits. Affective 
beliefs are the feelings and emotions arisen when performing or thinking about a behaviour.  
Normative factors include Descriptive norm, Injunctive norm and Personal norm. Descriptive 
norm is the perception of behaviours performed by others. Injunctive norm is the perception 
of  whether a behaviour is approved/disapproved by relatives, friends, neighbour or by a local 
authority (institution norm). Personal norm is one’s individual feelings and belief about 
whether he/she should do a behaviour. 
Ability factor refers to the confidence of a person to perform a behaviour. It includes know-
how, self-efficacy (action, maintenance, recovery). In order to perform a behaviour, a person 
needs to acquire the know-how and obtain self-efficacy: the confidence to initiate the 
behaviour, maintain it overcoming challenges and barriers as well as resume from a set-back 
and continue the behaviour.  
Self-regulation includes action planning/controlling, coping, remember and commitment. A 
person must overcome conflicts and distraction in order to maintain and implement a new 
behaviour. Action planning/controlling refers to the availability of a strategy (thoughts, 
prediction and preparation) aiming to accomplish the behaviour change. Coping is the 
anticipation of barriers and challenges. Remembering and commitment are essential 
components of a successful behaviour change.  
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Figure 13. Introduction of the RANAS model 
 
Source:(Mosler, 2012) 
Identify and measure the influence of each factor on a behaviour would bring about insights 
about which element(s) would correspond mainly to a specific behaviour. Thus, one or more 
interventions according to these factors can be considered and applied to alter the behaviour. 
A table detailed behaviour change techniques (BCT) corresponding to behavioural factors is 
summarised as (Mosler, 2012): 
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Figure 14. RANAS model and behavior change techniques 
 
Information BCTs address the risk factors as: 
• Provide health knowledge: through present facts and information about the potential 
diseases, the contracting paths, infection situation and how they are connected to 
behaviours. Moreover, scenarios can be demonstrated to show participants how 
behaviour can prevent/lead to diseases in daily life. 
• Address vulnerability: through informing and evaluating personal risk to individuals 
so they can realize their true level of risk exposure to diseases. 
• Address severity: through arising fear with vivid and real examples of how diseases 
can affect their health, their life and people around them.  
Persuasive BCTs address attitude factors as: 
• Manage beliefs about costs and benefits of adopting new behaviour: through inform 
people about the true costs and benefits, assist them with a simple and understandable 
cost-benefit analysis. Reward them when the new behaviour is adopted or/and 
achieve the intended outcomes. Invite participants to talk and share their beliefs with 
others and get them corrected or modified.  
• Manage feelings: demonstrate pleasant feelings when performing desired behaviours 
or unpleasant feelings associated with undesired behaviours.  
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Norm BCTs address norm factors such as: 
• Other’s behaviour: through showcase and advertise that desired behaviour is already 
being adopted by others. Or encourage people to display publicly a commitment to 
desirable behaviour thus showing others that people are adopting the desirable 
behaviour. 
• Other’s approval: by searching for and convincing important people to support the 
desired behaviour and discourage the undesired one. 
• Personal importance: through prompt regrets about the bad consequences. Bring a 
positive group identity to behaviour doers and brand the behaviour as attractive. Set 
good example of doers and encourage them to promote good behaviour to non-doers. 
Infrastructural, skills and ability BCTs address ability factors as: 
• Know-how knowledge: provide instruction and guidance to perform a behaviour 
• Confidence in performance: supply infrastructure support to set up facilities. Display 
model behaviour with guided practices and encouragement for daily practices. 
Financial resources can be supplied unconditionally/ conditionally to participants. 
Other forms of social support can also be mobilized from neighbour, friends, 
acquaintances, relatives. Self-efficacy boost using convincing and arguing with 
participants. Assist participant with self-graded tasks to learning and adapt to difficult 
behaviour step by step.  
• Confidence in continuation: divert failures to be accounted for by external factors 
such as temporary shortage of skills and circumstances beyond control instead of their 
internal characteristics and personalities.   
• Confidence in recovery: cope with relapse by treating it as a normal set back and 
nothing too difficult to overcome. 
Planning and relapse prevention BCTs address self-regulation factors 
• Action planning: encourage participants to formulate a detailed plan about how goals 
will be achieved. 
• Action control: encourage participants to practice self-monitoring. Give feedback and 
encouragement on performances. Identify any discrepancies between plan and actual 
performances and evaluate the causes and solutions. 
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• Barriers planning: Identify barriers to behaviour change and plan solution in advance. 
Adjust the surrounding environment if possible, to better facilitate behaviour change 
and increase the chance of success. Adjust anticipation to deal with social pressure, 
comments from non-doers. Train with negotiation skills so that mutually beneficial 
arguments between different opinions can be carried. 
• Remembering: encourage the use of memory aids and triggering tools/ reminders to 
reduce the number of forgetting incidence. 
• Commitment: Set goals and intention and if possible, convince participant to sign a 
behavioural contract to demonstrate commitment. 
There have been a sizable number of empirical studies using the RANAS model to identify 
WASH behaviours’ behavioural factors, their influence and subsequent advice on 
intervention methods and approaches. The areas covered are water (adoption of water 
treatment technology), hygiene (handwashing), latrine ownership, use and maintenance.  
For example, Using arsenic-safe wells: (Inauen and Mosler, 2014) used the RANAS model 
in Bangladesh to test if theory-based and evidence-based intervention could be more effective 
in making people change to arsenic-safer wells than the traditional method of only providing 
information. They first used the RANAS model to identify the relevant behavioural 
determinants and tailor their interventions accordingly. They concluded the most influential 
factor to the use of arsenic-safe wells were commitment, descriptive norm and recovery self-
efficacy. Accordingly, tailored interventions were set up to target these factors. The findings 
of the cluster-randomised controlled trial supported the proposed hypothesis and proved that 
interventions that combined information with reminder or information with reminders and 
implementation intentions were more effective than information alone.  
Chlorination of drinking water:(Lilje and Mosler, 2017) demonstrated evidence in Chad that 
the behaviour of chlorination of drinking water was significantly improved by interventions 
designed to target psychological factors that were previously identified using the RANAS 
model. The study found the main determinants to target were health knowledge, norms and 
self-efficacy convictions.  
Fluoride-free water consumption:(Huber, Tobias and Mosler, 2014) drew on the RANAS 
model to determine the psychological factors that could influence the behaviour of 
consumption fluoride-free water and subsequently recommended the interventions. After 
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having found the most promising factor to target which was perceived cost, they designed, 
implemented and evaluated an evidence-based intervention on perceived cost and compared 
the results with a traditional information intervention targeting another factor (perceived 
vulnerability). The results showed that the evidence-based method was more effective in 
increasing consumption of fluoride-free water among intervened households in Ethiopia.  
Solar water disinfection use:(Kraemer and Mosler, 2012),(Kraemer-Palacios et al. 2013) 
used the RANAS method to investigate the behavioural determinants of the behaviour of 
using solar disinfection (SODIS) in peri-urban communities in Zimbabwe. It found the most 
effective method of intervention was household visit in combination with persuasion-that 
was affecting risk perceptions, attitude and perception of injunctive norms. 
Handwashing: The RANAS model was also used to examine the behavioural factors of 
handwashing.(Seimetz et al., 2016) conducted a survey with 660 caregivers of primary 
school children in rural Burundi to explore contextual and psychological factors of 
handwashing frequency based on the RANAS blocks. It concluded that contextual factors 
such as the amount of water available explained 13% of the variance of the self-reported 
handwashing frequency and the additional psychological factor explained further 41%. They 
were self-efficacy, planning how, when and where to wash hands, remembering. (Contzen 
and Mosler, 2015a) employed a similar framework with 2 population groups in Haiti and 
Ethiopia. They found awareness and health knowledge explained only 11-19% of the 
variance in reported handwashing frequency. When other blocks of factor were added into 
the final regression model, a further 25-44% of the variance was accounted for. The most 
relevant behaviour determinants of handwashing were disgust (attitude factor) and social 
norms.  
Hygienic latrine ownership:(Harter, Mosch and Mosler, 2018) attempted the RANAS model 
on explaining which were the behavioural determinants of hygienic latrine ownership in 
Mozambique and how could such intervention CLTS affect them. A logistic regression model 
was utilised to investigate 640 households. They revealed that CLTS could alter hygienic 
latrine coverage via affecting its existing social context as well as psychological factors. 
Psychological factors identified were vulnerability, feelings, beliefs about costs and benefits, 
others’ behaviour, others’ (dis)approval, confidence in recovery, and communication. 
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6.2. SANIFOAM and FOAM model 
The SaniFOAM/FOAM models stand for Sanitation Focus Opportunity Ability Motivation 
are developed jointly by UNICEF, the London School of Hygiene and Tropical Medicine, 
USAID and AED/Hygiene Improvement projects. They are currently being used in Global 
sanitation scaling up projects in several developing countries (Devine, 2009). They are 
designed to target specific sanitation behaviour including stopping open defecation, 
constructing new sanitation facilities or upgrading existing an one, maintaining existing 
facilities, deposing of children’s faeces correctly and hygiene behaviour like handwashing. 
The frameworks set out analysis structures to assist policymakers and practitioners in all 
stages of an intervention program. The framework has 4 components in which the first one 
defines the target population and the concerned behaviour. The other 3 propose groups of 
behaviour determinant that relate to behaviour change. 
Figure 15. SANIFOAM and FOAM model 
 
Source: (Devine, 2009) 
The Focus part means to carefully select the targeted population and what behaviours are 
targeted to change or improve. The groups of determinants that influence a behaviour are 
then considered. The SaniFOAM model relies on factors that are commonly found on the 
field and divides them into 3 groups: Opportunity, Ability and Motivation.  
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The Opportunity group consists of factors that answer the question: does participant have the 
chance to perform the behaviour. Assess and availability of sanitation facilitation is a key 
element. For example, the existence of a toilet when people decide where to defecate. Product 
attribute refers to the state of the available facilities as they might be in an unusable state, 
bad smell and malfunctioning conditions of a toilet may deter people from using them. Social 
norm is a common reason for practising open defecation if the behaviour is widely accepted 
among the communities. In contrast, if society views the behaviour as an embarrassment and 
indecency people might be less likely to do it. Finally, official sanctions such as financial 
fines make a person think twice before defecating in the open or risking the punishment. 
However, in many areas, it is difficult to bring up legal action to this type of behaviour. 
The Ability group comprises factors answering the question: whether an individual has the 
ability to initiate and carry out certain behaviours. It refers to various variables such as 
knowledge, skills, self-efficacy, social support, roles and decision and affordability. For 
example, with the behaviour of constructing a toilet, a person would need knowledge of how 
to build it, skills to do so, financial resources to pay for it, support to make the decision of 
investing in it, the authorisation of the household’s head to invest.  
The Motivation group answer question of does participant intend/want to go ahead with a 
behaviour. Elements of this group are attitude and belief about the behaviour; values 
perceived among wider community from performing a behaviour; emotional, physical, social 
drivers; conflicting priorities and objectives; intention and willingness to pay.  
The SaniFOAM and FOAM models are widely used in practice to focus intervention, analyse 
secondary formative studies, design new research, monitor and evaluate the progress of 
programs using related indicators.  
6.3. Integrated Behavioural Model (IBM) for Water, Sanitation and Hygiene 
The model was proposed by (Dreibelbis et al., 2013) after a systematic review of currently 
existing behaviour change frameworks and models. It added to these models by including the 
role of technology and physical, natural environment as opposed to the individual level only. 
The model classifies 3 blocks of factors (Contextual, Psychological, Technology) against 5 
levels of analysis (Structural, community, household, individual and habitual). The structure 
of the model is: 
Table 5. Integrated Behavioral Model (IBM) for Water, Sanitation and Hygiene 
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Level Contextual factors Psychological 
factors 
Technology 
factors 
Societal/structural Policy and 
regulations 
Climate and 
geography 
Leadership/advocacy 
Cultural identity 
Manufacturing 
Financing 
Distribution 
Promotional 
policies 
Community Access to market 
Access to resources 
Built and physical 
environment 
Shared values 
Collective efficacy 
Social integration 
Stigma 
Location 
Access 
Availability, 
ownership 
Maintenance  
Interpersonal/ 
household 
Roles and 
responsibilities 
Household structure 
Division of labour 
Available space 
Injunctive norm 
Descriptive norm 
Aspiration and 
shame 
Nurture 
Sharing of access 
 
Individual Wealth, age, 
education, gender, 
livelihood, 
employment 
Self-efficacy 
Knowledge 
Disgust, perceived 
threat 
Perceived cost 
Value 
Convenience 
Product attributes 
Habitual Favourable for habit 
formation 
Existing habits 
Outcome 
expectancies 
Convenience use 
Routine need 
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Opportunities and 
barriers to repetition 
of behaviour 
Source: adapted from (Dreibelbis et al., 2013) 
Similarly, to other models, the question of how to use it effectively needs clarification and 
explanation, especially in the field. Consultation with local authorities, organisation and 
workers in the specific region, the population with specific behaviour is essential in 
determining which level of analysis and behaviour factor group need to be concerned. 
However, the model does provide guidance and a map to systematically classify and select 
factor for intervention. In the study (Dreibelbis et al., 2013) the examples of promoting the 
child potties use and chlorine dispenser showed the usefulness of the model in analysing the 
situation and seeking an appropriate respond: 
Table 6. Example of Integrated Behavioral Model (IBM) for Water, Sanitation and Hygiene 
Levels Contextual factors Psychological 
factors 
Technology factors 
Societal 
/Structural 
Rain and dry seasons 
related to children’s 
defecation habit. 
Type of soil 
Leadership 
Advocacy to use 
potty 
Availability of potty 
for sale 
National preference 
of use 
Community Access to latrine, sewers, 
portable water 
Shared value in 
community 
Potty distribution 
channel availability  
Interpersonal/ 
household 
Caring responsibilities of 
members disposing faeces 
Status of latrine 
Responsibilities to 
clean potties 
Other’s children use 
of potty 
 
Individual Wealth, education, 
employment, age of child, 
preference of potty 
Self-efficacy to train 
child to use potty 
Convenience and 
affordability to end-
users’ needs and 
preferences  
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Knowledge about 
potential risk of 
diseases 
Habitual Environment favourable to 
use potty regularly  
Environment favourable to 
let child to defecate outside  
Existing habit yet? 
If not is it worth it to 
form a new habit 
now-outcome 
expectancies  
Training to form 
habit 
Easily visible potty 
reminds users 
 
6.4. Hygiene Improvement framework 
The framework was designed by the US Environmental Health Project to specifically aim at 
reducing mortality (diarrhoea) via improving hygiene practises (EHP, UNICEF/WES, 
USAID, World Bank/WSP, 2004). The framework has 3 essential elements: improve access 
to hardware (water, sanitation at households), promote hygiene behaviours (handwashing, 
safe excreta disposal and management of waste), and enable a more conducive environment 
sustainable to hygiene improvements (policy improvement, partnerships, institutions). 
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Figure 16. Hygiene Improvement Framework 
 
Source: http://www.ehproject.org/PDF/Others/HIF.pdf 
In order to cut off the pathogen from exposing to children and people, the framework firstly 
focuses on access to hardware. They include home water facilities: supply, storage, point of 
use treatment of water so it is safe to consume and protected from sources of contamination. 
Sanitation facilities like hygienic latrines that are able to isolate and contain faeces and keep 
them from contaminating food and drinks at home. Other materials such as soap also needed 
to disinfect hands and body after exposure to faecal substances.  
Secondly, hygiene promotion is done through 5 channels: behavioural change 
communication, social mobilisation, social marketing, community participation and 
advocacy. Communication means to raise awareness and convince the targeted audience to 
adopt to new and safer behaviours. Social mobilization means get different groups involved 
in actions and processes contributing to improvements in hygiene practises and conditions in 
local regions. Social marketing relies on market principles to encourage participation and 
formation of water, sanitation and hygiene market (both demand and supply side) thus 
  65 
improve conditions and reduce diseases risks. Advocacy tries to integrate and coordinate 
stakeholders’ actions in order to most efficiently deliver interventions and programs. 
Especially between multiple level of government agencies and non-government 
organisations as well as other interested parties. 
Environment enabling includes 5 activities: Policy improvement, Institution strengthening, 
Community involvement, Financing and cost recovery, Public-Private Partnership. Policies 
must address gaps (if possible) and practical barriers that prevent current good policies from 
materialising. In addition, policies can bring sufficient resources to enhance their 
implementations. Institution strengthening means clear command structure, no duplicated 
responsibilities and processes, clear accountability and roles as well as a competent force of 
staff. Community involvement means responsibilities and works are shared with local groups 
to maintain and safeguard any investments and facilities. Financing and cost recovery means 
to ensure that recurrent costs can be met by charging users in a sustainable way so that users 
are happy and commit to pay and use (water supply and sewerage system for example). 
Finally, Public-Private Partnership means bring in external and private resources to achieve 
the common improvement goals. Integration, encouragement, competency and transparency 
are required to attract the private sector and work with them efficiently. 
6.5. Evolutionary-Ecological (Evo-Eco) approach and behaviour centre designed 
(BCD) 
The approach was described in (Aunger and Curtis, 2014) to accommodate that human brain 
evolves over time and develop adaptive behaviours to react to complex conditions in the 
surrounding environment. Behaviour itself is a response to changes. The approach can 
generate and test hypothesis about the behavioural determinants of behaviours thus provide 
guidance on formative research, research design, mechanism of change and required 
interventions. 
The approach comprises of 3 main constructs: brain, body and environment. A thorough 
understanding about the mechanism through these 3 interact and formulate behaviour is 
required if successful intervention programs will become. In summary, the interaction can be 
described as: the environment (containing physical, social, psychological factors) creates 
challenges and barriers to which the brain will produce responses and executed by the body: 
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behaviour is conducted by interacting with the environment. The Evo-Eco approach bases on 
3 propositions (Abdi, R and Gautam, 2016): 
• Brain, body and environment interact in physical, social and psychological settings 
that shape and define what are considered as acceptable behaviour patterns, 
individuals enter a particular setting will be influenced by that setting. 
• Habit is hard to institute but possible to be initiated and maintained. 
• Motives can be encouraged and brought about to facilitate a behaviour. 
The behaviour-centred design approach builds on the Evo-Eco approach and develops a 
behaviour change intervention guide for practical programs, namely ABCDE. 
• A is Assess: information about the audience, the context and intervention parameters 
is collected to formulate insights about possible barriers and enablers of a behaviour. 
Subsequently corresponding specific intervention methods can be envisaged. 
Literature review and framing workshop required. 
• B is Build: formative research based on the first step, explore potential hypothesis 
about the driver of change. 
• C is Create: research tools to test the hypothesis. 
• D is Deliver: plan the fieldwork, connection channels, contact details, logistic plan, 
monitoring and evaluating progress/ impact/ variables.  
• E is Evaluate: assess expected outcomes, feedbacks, lessons and improvement 
suggestions.  
 
7. Empirical studies on related WASH behaviours 
7.1. (Hygienic) latrine ownership and use  
(Hulland et al., 2015) reviewed the WASH literature to identify the psychosocial, 
technological and contextual factors that were related to WASH-related behaviours, namely 
handwashing, water treatment and sanitation adaption (hygienic latrine ownership and use). 
The following summary of the influencing factors(psychosocial, contextual and 
technological) of the sanitation behaviour drawn from the 11 studies reviewed, was adapted 
from that study. (Sanitation behaviour in that study was defined as the sustained adaptation 
and use of hygienic latrine). 
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Table 7. Hygienic latrine ownership and use studies 
Psychosocial  factor Contextual factor Technological factor 
-Social norms:(Barnard et 
al., 2013a)   ( Kullman et al.  
2011). 
-Stigma surrounding 
defecation:(Whaley et al. 
2011.) . 
-Share values: (Roma et al. 
2010). 
-Perceived benefits of 
improved sanitation 
(privacy, safety, 
cleanliness):(Roma et al. 
2010).  
-Perceived 
barriers:(Waterkeyn and 
Cairncross, 2005), (Devine 
and Sijbesma, 2011). 
-Knowledge of disease 
transmission:(Diallo et al., 
2007),(Barnard et al., 
2013a),(Waterkeyn 2013). 
-Aspirations:(Diallo et al., 
2007). 
-Disgust: (Whaley and 
Webster, 2011). 
-Ease of use:(Diallo et al., 
2007). 
-Seasonality:(Simms et 
al. 2005), (Whaley and 
Webster, 2011). 
-Infrastructure:(Malebo, 
2012). 
-Household 
income:(Waterkeyn and 
Cairncross, 2005), 
(Choudhury et al. 2006) 
-Level of 
Education:(Malebo, 
2012). 
-Household 
structure:(Barnard et al., 
2013b). 
-Income generation/work 
pattern:(Roma et al. 
2010), (Ross et al. 2011) 
-Age:(Simms et al. 2005) 
-Religion:(Qutub et al., 
2008), (Barnard et al., 
2013a). 
-Ethnicity:(Qutub et al. 
2008),(Roma et al. 2010) 
-Procurement and distribution 
of sanitation supplies:(Qutub et 
al., 2008), (Malebo, 2012). 
-Local manufacturing and 
maintenance:(Choudhury et al. 
2006),(Simms et al. 
2006),(Roma et al. 2010) 
-Cost: all 11 studies mentioned 
in that review (Hulland et al., 
2015) . 
-Installation 
mechanisms:(Simms et al. 
2005), (Waterkeyn and 
Cairncross, 2005),(Choudhury 
et al. 2006),(Diallo et al., 
2007),(Kullman, et al 
2011),(Malebo, 2012). 
-Ownership 
responsibilities:(Waterkeyn & 
Cairncross 2013),(Barnard et 
al., 2013a), (Malebo, 
2012),(Choudhury et al. 2006). 
-Status of owning/using the 
technology:(Kullman,  et. al 
2011),(Diallo et al., 
2007),(Ross et al. 
2011),(Malebo, 2012). 
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-Existing habit of open 
defecation:(Barnard et al., 
2013a). 
 
-Appropriate design:(Simms et 
al. 2005),(Choudhury et al. 
2006), (Qutub et al., 
2008),(Roma et al. 2010) (for 
example). 
-Durability: (Qutub et al., 
2008),(Ross et al. 
2011),(Simms et al. 2005) 
 
Another example was a comprehensive review conducted by (Garn et al., 2017) included 
meta-regression analysis assessment of 27 studies reporting the impact of various sanitation 
interventions on household latrine ownership and 10 studies reporting the impact on 
household latrine use. Their main findings were: 
On latrine ownership/coverage: (27 studies) 
Table 8. Latrine ownership coverage and use impact 
Type of intervention Average Impact as an absolute increase in latrine 
ownership and coverage between the intervened and the 
controlled group 
Indian government’s “Total 
Sanitation Campaign” 
27% (95% CI: 14%, 39%) 
Latrine Subsidy and 
Provision 
16% (95% CI: 8%, 24%) 
Latrine Subsidy and 
Provision with Education 
components  
17% (95% CI: -5%, 38%) 
Sewerage Interventions 14% (95% CI: 1%, 28%) 
Sanitation Education 
Interventions 
14% (95% CI: 3%, 26%) 
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Community-led sanitation 
(CLTS) interventions 
12% (95% CI: -2%, 27%) 
On latrine use: (10 studies) the average increase  was 13% (95% CI: 4%, 21%). 
A deeper review of the studies included in (Garn et al., 2017) provided more information on 
how sanitation interventions could address factors that affect household latrine ownership 
and use. Although the literature is vast, the studies in that particular review are selected 
because they actually did implement 1 or more types of intervention and systematically 
measured the outcomes (including hygienic latrine coverage). Many other studies only 
stopped at identifying influencing determinants of a behaviour such as latrine ownership. The 
following tables are adapted from that review showing related studies: 
(Gross and Günther, 2014) surveyed a representative sample of 2000 rural households in 
Benin and identified that household’s wealth and cost of latrine was a crucial factor of the 
demand for ownership. Specifically, sanitation coverage would only rise to 50% if the costs 
of latrine construction were to reduce from 200 USD to 50 USD. In addition, prestige from 
increased social status of living a modern lifestyle wasn’t a key determinant to increase 
latrine coverage. The most important motivator for latrine ownership was fear of animals and 
personal harassment. After a nonrandomized control trial between households that had 
exposure to any sanitation project in the last 5 years and those without during a follow-up 
period from 1-5 years found an increase in latrine coverage of 4%.  
Indian Total Sanitation Campaign (TSC)’ effect was assessed by studies: 
Table 9. Indian Total Sanitation Campaign studies 
Study Main 
determinants/factors 
(if any) 
Study 
design/ 
Follow-up 
Change 
in 
latrine 
coverag
e 
Chang
e in 
latrine 
use 
Definition of 
latrine use 
(Arnold et 
al.,2010) 
TSC-like 
Latrine no-use 
despite its 
availability: no 
choice(50%),priva
Controlled 
before-and 
-after/5 
years 
33% 11% Households don’t 
practice open 
defecation 
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cy(26%),convenie
nce(25%),safety(9
%)  
(Clasen et 
al., 2014) 
TSC 
 Randomis
ed 
controlled 
trial/3 
years 
51% 27% Functional latrine 
and signs of 
present use 
(Hammer 
and Spears, 
2013) 
 Randomis
ed 
controlled 
trial/1.5 
years 
8%   
(Patil et al., 
2014) 
 Randomis
ed 
controlled 
trial/2 
years 
18% 9% Households using 
latrine 
(Pattanayak 
et al., 2009) 
Shaming was 
effective. 
Subsidies weren’t 
necessary to spur 
action 
Randomis
ed 
controlled 
trial/1 
years 
29%   
 
Latrine subsidies and provision interventions were assessed by studies: 
Table 10. Latrine subsidies and provision studies 
Study/Location Main 
determinants/factors 
(if any) 
Additional 
interventions 
Study design/ 
Follow-up 
Change in 
latrine 
coverage 
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(Choudhury, 
2006)/Bangladesh 
motivation and 
awareness, 
subsidy for 
sanitation 
materials, 
enforcement for 
installation of 
latrine were 
believed to be 
prime factors for 
promoting 
sanitation 
 
 Before-and -
after/3 years 
26% 
(Pradhan, 
2002)/Nicaragua 
  Nonrandomised 
controlled trial/7 
years 
19% 
(Pronyk et al., 
2012)/Sub-
Saharan Africa 
 Part of 
development 
program 
addressing 
MDGs 
Nonrandomised 
controlled trial/3 
years 
13% 
(Simms et al., 
2015)/The 
Gambia 
“latrine provision, 
without additional 
health education, to 
an area with poor 
latrine coverage can 
result in high, 
sustainable levels of 
uptake and generate 
 Before and after 63% 
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future demand for 
sanitation”  
 
(Ahmed, Begum 
and Chowdhury, 
2010)/Bangladesh  
Lack of knowledge 
and awareness about 
health and hygiene, 
unwillingness, 
poverty, 
superstitions. 
 
Sanitation 
Education 
Before and 
after/0.5 years 
28% 
(Kiwanuka et al. 
2015)/Uganda 
 Sanitation 
Education 
Before and 
after/10 years 
14% 
(Mathews and 
Kumari, 
2004)/India 
 Sanitation 
Education 
Before and 
after/2-14 years 
39% 
The sewerage related studies were excluded as they didn’t directly deal with rural settings.  
With regard to sanitation education intervention, the following studies were assessed: 
Table 11. Sanitation education studies 
Study/Location/
Additional 
Elements to 
sanitation 
education 
Main 
determinants/factors (if 
any) 
Study design/ 
Follow-up 
Change 
in 
latrine 
coverag
e 
Change 
in 
latrine 
use 
Definiti
on of 
latrine 
use 
(Rauniyar, 
Orbeta and 
Sugiyarto, 
2011)/Pakistan/
Sanitation 
assistance, 
 Nonrandomis
ed controlled 
trial/6-13 
years  
1%   
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hygiene 
education, water 
supply 
(Chase et al., 
2015)/Cambodia
/Behaviour 
change 
communication 
(BCC) 
Financial constraints 
were crucial and 
couldn’t be overcome 
by BCC. 
Controlled 
before and 
after/1 year 
-7%   
(Cumberland et 
al., 
2008)/Ethiopia/
Mass media+ 
video 
 Controlled 
before and 
after/3 year 
27%   
(Cumberland et 
al., 
2008)/Ethiopia/
Mass media 
 Controlled 
before and 
after/3 year 
24%   
(Fenn et al. 
2012.)Ethiopia/
Water supply 
 Nonrandomis
ed controlled 
trial/5 years 
-1%   
(Fenn et al. 
2012.)Ethiopia/
Water supply, 
nutrition and 
health education, 
drugs 
 Nonrandomis
ed controlled 
trial/5 years 
10%   
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(Jinadu et al., 
2007)/Nigeria/S
afe disposal of 
child faeces 
Hygienic use of 
chamber-pots for the 
disposal of children's 
faeces, discouraging 
children from 
defecation around 
households,  
Construction and use of 
affordable Ventilated 
Improved Latrines 
(VIP) and 
- handwashing with 
soap and water by 
mothers after cleaning 
up the children's faeces 
 
Randomised 
controlled 
trial/1 years 
4%   
(King et al., 
2013)/Ethiopia/
Latrine 
promotion and 
hygiene 
education 
 Before and 
after/8-11 
years 
39%   
(Luby, 
2015)/Banglades
h/health 
promoters 
 Randomised 
controlled 
trial/1 years 
0%   
(Murthy et al. 
1990 
Cost and distance Before and 
after/0.5 
years 
 6% Exclusiv
e use of 
commun
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)/urban slums 
India/Mass 
media 
 
ity 
latrine 
(Saowakontha et 
al. 
1993)/Thailand/
Motivation on 
construction and 
use, 
chemotherapy 
 
 Controlled 
before and 
after/3 years 
-20%   
(Saowakontha et 
al. 
1993)/Thailand/
Motivation on 
construction and 
use, intensive 
chemotherapy 
 
 Controlled 
before and 
after/3 years 
-3%   
(Waterkeyn and 
Cairncross, 
2005)/Zimbabw
e/ 
community 
health club in 
district A 
Changing norm, 
“culture of cleanliness”. 
Sustainability of the 
community health club 
model 
Nonrandomiz
ed controlled 
trial/2 years  
41% 39% Used a 
clean 
latrine 
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(Waterkeyn and 
Cairncross, 
2005)/Zimbabw
e/ 
community 
health club in 
district B 
 Nonrandomiz
ed controlled 
trial/2 years  
17% 7% Used a 
clean 
latrine 
With regard to CLTS and community-based related interventions were assessed by the 
following studies: 
Table 12. CLTS intervention studies 
Study/Location/
Additional 
Elements to 
CLST 
Main 
determinants/factors (if 
any) 
Study design/ 
Follow-up 
Chang
e in 
latrine 
cover
age 
Chang
e in 
latrine 
use 
Definition 
of latrine 
use 
(Bertha Briceño, 
Coville and 
Martinez, 
2015)/Tanzania/
Handwashing 
 randomised 
controlled 
trial/3years  
7% 9% Households 
didn’t do 
open 
defecation 
(Bertha Briceño, 
Coville and 
Martinez, 
2015)/Tanzania/
Sanitation 
marketing 
 randomised 
controlled 
trial/3years  
12% 10% 
(Cameron, Shah 
and Olivia, 
2013)/Indonesia/
marketing 
 randomised 
controlled 
trial/2 years 
0 2% Households 
didn’t do 
open 
defecation 
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(Elbers et al., 
2012)/Mozambi
que 
 Controlled 
before and 
after/2 year 
14% 12 Unspecifie
d ”use of 
latrine” 
(Guiteras, 
Levinsohn and 
Mobarak, 
2015b)/Banglad
esh/CLTS like 
Latrine 
Promotion 
Program (LPP) 
Community motivation 
on its own didn’t 
increase hygienic latrine 
ownership. 
Supply side intervention 
didn’t increase hygienic 
latrine ownership. 
Subsidies increased 
ownership among 
landless poor subsidised 
households and their 
neighbours.  
randomised 
controlled 
trial/1-2 years 
-1% 2% Households 
didn’t do 
open 
defecation 
or using 
hanging 
latrine 
 
(Guiteras, 
Levinsohn and 
Mobarak, 
2015b)/Banglad
esh/CLTS like 
LPP and latrine 
subsidy 
randomised 
controlled 
trial/1-2 years 
7% 9% 
(Guiteras, 
Levinsohn and 
Mobarak, 
2015b)/Banglad
esh/CLTS like 
LPP and latrine 
subsidy and 
supplies market 
randomised 
controlled 
trial/1-2 years 
8% 9% 
(Harvey, 
2011)/Zambia/C
LTS pilot data  
 Before and 
after/0.25 
years 
65%   
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(Harvey, 
2011)/Zambia/C
LTS follow up 
data 
Latrine ownership 
depends on households’ 
ability to afford one. 
Before and 
after/0.75 
years 
55%   
( Kullman et al, 
2011) 
 Nonrandomis
ed controlled 
trial/4-5 years 
5%   
(Pickering et al. 
2015)/Mali 
 randomised 
controlled 
trial/1-2 years 
30% 33% No reported 
Open 
Defecation 
(Sah et al. 2009)  Before and 
after/0.25 
years 
49%   
(Whaley and 
Webster, 
2011)/Zimbabw
e/CLTS versus 
Health club 
 Nonrandomis
ed controlled 
trial/2 years 
-3% 12% Latrine 
used and 
clean 
(Huda et al, 
2012)/Banglades
h/community 
mobilisation 
with community 
hygiene 
promoters led 
WASH 
mobilisation 
 Controlled 
before and 
after/1.5 
years 
-6%   
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(Kullman et al, 
2011)/Banglades
h/Community 
mobilisation 
(Government 
intervention 
donor vs 
government 
intervention 
without donor) 
 Nonrandomis
ed controlled 
trial/4-5 years 
5%   
(Ngondi et al., 
2010)/Ethiopia 
Increasing household 
size higher socio‐
economic status and 
participation in health 
education were 
determinants of latrine 
ownership. 
(Using a logistic 
regression analysis) 
Before and 
after/3 years  
32%   
Other types of intervention such as sanitation marketing and supplies market only were also 
assessed: 
Table 13. Sanitation marketing studies 
Study/Locat
ion/Type of 
intervention 
Main 
determinants/factor
s (if any) 
Study 
design/ 
Follow-up 
Change 
in 
latrine 
coverag
e 
Change 
in 
latrine 
use 
Definition of 
latrine use 
(Devine and 
Sijbesma, 
2011)/Vietnam/ 
 Lack of tailored 
information on 
more affordable 
toilet construction, 
Nonrandom
ised 
20%   
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Sanitation 
marketing  
and financing were 
the main barriers 
for hygienic latrine 
ownership 
 
controlled 
trial 
(Guiteras et al. 
2015)/Bangladesh
/Supplies market 
only 
Supply side 
intervention didn’t 
increase hygienic 
latrine ownership 
Randomised 
controlled 
trial 
3% 3% HH does not 
openly 
defecate or use 
hanging toilet 
 
 
7.2. Handwashing (with soap at critical times) 
(Hulland et al., 2015) also identified the following psychosocial, contextual and 
technological factors of handwashing behaviour.  
Table 14. Handwashing with soap studies 
Psychosocial  factor Contextual factor Technological factor 
-Injunctive and descriptive 
norms:(Devine and Koita, 
2010).  
-Nurture:(Devine and Koita, 
2010). 
-Knowledge of behaviour 
and disease 
transmission:(Wilson et al. 
1993; Parker et al. 2006) 
-Knowledge of the 
practice:(Parker et al., 2006; 
Devine and Koita, 2010) 
-Household 
income/wealth:(Shordt and 
Cairncross, 2004; 
Waterkeyn and Cairncross, 
2005; O’Brien and Favin, 
2012) 
-Level of education:(Shordt 
and Cairncross, 2004; 
O’Brien and Favin, 2012) 
-Household 
structure:(Devine and Koita, 
2010; O’Brien and Favin, 
2012) 
-Distribution of the 
technology:(O’Brien and 
Favin, 2012). 
-Access to technologies, 
abilities to 
maintain:(Whaley and 
Webster, 2011). 
-Cost associated with 
use:(Parker et al., 2006; 
Devine and Koita, 2010; 
Whaley and Webster, 2011; 
O’Brien and Favin, 2012) 
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-Perceived benefits and 
barriers:(Devine and Koita, 
2010). 
-Self-efficacy:(Devine and 
Koita, 2010). 
 
-Income generation/work 
patterns:(O’Brien and Favin, 
2012) 
-Gender: (SEUF, 2004) 
-Perceived value of 
soap:(O’Brien and Favin, 
2012). 
-Consistent access to soap 
and water:(O’Brien and 
Favin, 2012). 
-Appropriate design:(Parker 
et al., 2006). 
-Durable 
construction:(Devine and 
Koita, 2010; Whaley and 
Webster, 2011) 
 
Consequently, on the intervention side, promoting handwashing campaigns have 
traditionally been following a model that focuses on awareness-raising and knowledge 
building (Curtis et al., 2011; Contzen and Mosler, 2015a) pointed out that there is a problem 
with that intervening model because studies such as (Vivas et al. 2010) demonstrated that 
despite the fact that the majority of a population can appreciate the importance of 
handwashing (71-84%), only a small proportion regularly practised it (14-31%). Pieces of 
evidence were found that education-based interventions alone didn’t work very effectively 
in promoting regularly handwashing (Curtis et al., 2011) and there is a need to specify other 
relevant determinants of the behaviour in order to intervene more effectively (Contzen and 
Mosler, 2015a). A study by (Aunger et al., 2010) proposed that handwashing could be the 
consequence of psychological factors. The 3 significant determinants identified in the survey 
of 802 Kenyan were: in possession of the habit of handwashing during the day (automatic or 
habitual responses), need for personal or household cleanliness and a lack of cognitive 
concern (goal driven) for the cost of soap use (cognitive causes which reflects conscious 
concern). Other factors were also suggested such as norms and context (Seimetz, Mosler and 
Boyayo, 2016), access to infrastructure, ability including self-efficacy and social support as 
well as motivation factors like attitudes and threats (World Bank, 2012). (Contzen and 
Mosler, 2015a) combined all factors using the RANAS model to assess the psychological 
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determinant of handwashing behaviour in Haiti and Ethiopia. The findings provided strong 
evidence that awareness and knowledge (health) only explained 11-19% of the variance in 
the behaviour. Adding other explanatory variables significantly improved the prediction of 
the behaviour, especially disgust and social norms. Consequently, it suggested potential 
future intervention aimed at promoting handwashing should focus on other factors, not only 
awareness-rising and knowledge-building block. For example, (Contzen et al., 2013) actually 
implemented different interventions and used a nonrandomised before and after the 
intervention, study to compare the standard intervention approach with 2 theory-based 
intervention that were tailor to the targeted population in Ethiopia. The finding was that: the 
approach that combined education with public commitment and reminder was slightly more 
effective than the traditional “education only” in changing handwashing behaviour. 
Moreover, it found that adding  Education with an infrastructure promotion and reminder 
was the most effective method to promote handwashing via enhancing relevant social-
cognitive factors. 
7.3. Related studies on sanitation and hygiene-related behaviours in Vietnam 
In the Vietnam context, the literature involving using psychological theories to explain 
WASH-related behaviours has been very limited. The following studies have attempted to 
explore relevant behavioural determinants of WASH-related behaviours: 
(Rheinländer et al., 2010) studied the latrine adaption of Ethnic Minority Groups in a rural 
area in the north of Vietnam (60 participants in 4 villages). They found that the hardware 
promotion by the central government created dependency on external drivers to improve the 
sanitation status and failed to initiation community actions. The reasons came from a cultural 
mismatch and the design of the promoted low-cost latrine. The studies recommended future 
interventions to focus on “software” hygienic in order to promote hygienic behaviour 
changes however it didn’t propose any specific type or any systematic method to determine 
any particular behavioural determinants. 
Local governments’ reports in various Mekong Delta  provinces attributed the continuation 
in unhygienic latrine ownership (fish pond) and use to causes such as lack of political 
determination, community participation, cultural norms and lack of enforcement 
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mechanism161718.19 20However, there were merely  reports, not systematically researched 
studies based on behavioural theories.  
(Xuan et al., 2012) surveyed students in 6 primary and secondary schools in 4 ethnic villages 
in Northern rural Vietnam (N=319 for the quantitative survey and N=20 for the qualitative 
survey) to determine their sanitation use and their barriers to access. They found that open 
urination and defecation were common and the main barriers to latrine use were: lack of 
latrines at school, lack of water supply, cleanliness and maintenance of latrines at school. 
Those children didn’t use the provided latrines at school because they weren’t functional, 
well-maintained, private and attractive to users. 
(Takanashi et al., 2013) studies the impact of community-based information, education and 
communication on several hygiene behaviours, including handwashing after using toilet in 
Vietnam. The duration from the baseline ranged from 6 months to 4 years in suburban Hanoi 
(N=185). They found that all these interventions had significantly increased the behaviour of 
handwashing after using toilet of the participants.  
(PSI, 2016) conducted a behavioural study in rural sanitation and hygiene in 2 Mekong Delta  
provinces of Vietnam, namely Dong Thap and An Giang. They surveyed 1200 households in 
order to assess the effectiveness of PSI’s sanitation social market program and improve future 
programs aimed at raising sanitation coverage and hygiene behaviours. It found that: 
-Use of hygienic latrines (mostly hanging latrines) and open defecation practices were not 
uncommon. 
-General and contextual factors associated with sanitation practices (not using hygienic 
latrines when away from home) were gender, employment, income, marital status, education.  
-Although psychosocial factors weren’t explicitly included in the research, there were several 
factors were mentioned to be related to sanitation and hygiene behaviours. Specifically, the 
 
16 https://baoanhdatmui.vn/tin-tuc/xa-hoi-4/dau-dau-chuyen-xoa-cau-lo-thien-7139.html 
 
17 https://vnexpress.net/khoa-hoc/xoa-bo-cau-ca-mien-tay-2394569.html 
18 http://nongthonmoi.bentre.gov.vn/noi-dung/-/cms-icbt/10180/bai-viet/301531 
19 http://dwrm.gov.vn/index.php?language=vi&nv=news&op=Hoat-dong-cua-dia-
phuong/An-Giang-Van-ton-tai-cau-tieu-tren-ao-ca-1699 
 
20 http://baodongkhoi.vn/100-ho-dan-xoa-cau-tieu-ao-ca-25042014-a42411.html 
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odds ratio of a participant using hygienic latrine and not practising open defecation was 
compared with the likelihood that he/she would agree/disagree with a statement, that in turn 
measured the factor, for example social norm (“It is acceptable to use a hanging latrine, 
because our ancestors used the same practice”; “A latrine is an urban concept that is not 
needed for rural life”); social status (“unhygienic sanitation is a risk to a husband’s reputation 
(if his wife is seen) and to a family’s ability to be proud to share their home with visitors”). 
- Reasons for Using Unhygienic Sanitation when Hygienic Latrines are Available were: 
Belief that hanging latrines are 'more comfortable (49%); Using hanging latrines or OD is 
one of our habit (27%); Desire to feed/farm fish using waste unhygienic hanging latrine 
(23%). 
- Reasons for Recent Investment in Sanitation: To gain comfort/convenience (i.e. from 
rain/night) (52%); To gain cleanliness for our home (18%); To gain safety for our family 
(17%); Reasonable price(16%); To gain privacy for our family(10%); Recommended by 
mason(10%); Recommended by relative/friend/neighbour(8%); To modernize our 
home(5%); Recommended by Govt, Union or CSO(2%). 
-With regard to handwashing with soap, there were gaps between knowledge and practice. 
Beliefs and perceptions about the true importance of soap in handwashing, cost of soap 
(money and time) were found to be important to motivate handwashing with soap.  
-“ Increased exposure to evidence-based sanitation messaging is likely to yield greater 
sanitation behaviour change”, in particular “Households exposed to TOT sanitation or ROTO 
tank messages are 2.8 times more likely to have built a hygienic latrine in the last year, 
compared to those not exposed”. 
8. Why the RANAS model is the selected model in this thesis 
The literature on (WASH) behaviours showed that awareness and knowledge alone couldn’t 
fully account for and explain these behaviours. Therefore, the RANAS model which is a 
comprehensive model that incorporates a range of theories to cover a wide range of 
behavioural determinants, was selected to pursue in this thesis. Moreover, the model 
specifically identifies influencing behavioural factors that can be categorized for intervention 
targeting. In addition, the RANAS model was originally designed to deal with the WASH 
sector which is directly relevant to the topic of this thesis. Multiple studies based on the 
RANAS model have been conducted to determine the behavioural determinants of WASH-
related behaviours and consequently test and recommend appropriate interventions. And, 
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finally, the RANAS model has clear and well-defined steps to recommend and evaluate 
intervention programs aimed at any related behaviours. Examples include (Seimetz et al., 
2017) in Burundi Zimbabwe, (Tumwebaze and Mosler, 2015) in Kampala, Uganda. It also 
provides practically applicable approaches to test any subsequent interventions for behaviour 
change. 
In comparison to other analysis frameworks, whose shortcoming are: Firstly, they don’t 
provide exact intervention specifically corresponding to psychological factors to be changed, 
the RANAS model has addressed that thus providing important improved practical 
application to precisely target factors and change behaviours more effectively. The model 
also offers a logical, comprehensive framework to systematically select, identify and test 
psychological factors. Secondly, due to their nature not  covering all possible variables, many 
times variables such as cultural norms and perception could be omitted (Gebremedhin et al., 
2018) Even when they were addressed by other behavioural models, these norms factors 
weren’t quantitatively  composed but only qualitative thus making it is difficult to intervene 
effectively. 
9. Gaps in the literature and Potential contribution to the literature of this thesis  
From a theory standpoint, this thesis shall apply the RANAS model (which has already 
incorporated several behavioural theories) to identify the behavioural determinants of several 
important sanitation and hygiene behaviours (hygienic latrine use and ownership, 
handwashing with soap at critical times). While the RANAS model has been applied in 
similar rural settings  in developing countries with multiple similar behaviours, it has never 
been done in the geographical, ecological and cultural conditions of Vietnam and the Mekong 
Delta  river, therefore this thesis shall provide another example and data point for the 
evaluation of the model. It shall contribute to the literature around the debate of which are 
the most important behavioural determinants of sanitation and hygiene behaviours in rural 
settings of developing countries.  
In addition, the literature of behavioural determinants of sanitation and hygiene in Vietnam 
lacked studies that would employ a systematic, well-defined and comprehensive model that 
could cover a wide range of factors, in order to investigate and identify the most important 
factors, (including general, contextual and psychosocial ones) associated with sanitation and 
hygiene behaviours. This thesis contributed to that literature in Vietnam by employing the 
RANAS model in the context of the Mekong Delta  river to derive evidence-based results, 
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then provide recommendations on the appropriate interventions. It would be different from 
many past studies in which the research was conducted as a post-intervention evaluation of 
a pre-defined intervention program. If the recommended evidence-based intervention 
programs could be proven to be more efficient and effective than the current traditional one, 
this method could be scaled to other provinces and regions of Vietnam. 
From an empirical standpoint, what has been happening in Vietnam (it will be presented in 
more details in chapter 4) was: 
-While the government do appreciate the importance of good rural sanitation and hygiene 
behaviours, the most traditional and common intervention methods aimed at increasing rural 
sanitation and hygiene were hardware provisions and subsidies, as well as focusing only on 
awareness and information provision. While policymakers have been aware that there could 
be other factors associated with these behaviours, there hasn’t been much understandings and 
data about them so they could design and implement evidence-based interventions with 
greater efficiency and effectiveness. This thesis shall contribute to the empirical literature of 
what are the most important factors associated with some sanitation and hygiene behaviours 
in rural settings of the Mekong Delta  river in Vietnam: (un)hygienic latrine use and 
ownership, and handwashing with soap at critical times. 
-Within the WASH field, Water has always gained priority over Sanitation and Hygiene 
because it is more politically attractive, and the consequences of poor sanitation and hygiene 
are less visible than that of poor access to clean Water. In Vietnam, the progress in clean 
water provision has been impressive (the Water component of MDGs was achieved in 
Vietnam in 2015), it could be an appropriate time to allocate more resources to address poor 
sanitation and hygiene. With more evidence on the consequences of poor sanitation and 
hygiene, it would be more likely to raise awareness about the gravity of the program and call 
for action from relevant stakeholders. This thesis shall address that empirical issue by 
identifying and measuring (when possible) the health and non-health consequences of poor 
sanitation conditions in the rural settings of the Mekong Delta  river in Vietnam thus 
hopefully contributing to the debate of whether more resources should be allocated to address 
problems of poor sanitation and hygiene and whether they can gain priority over water.  
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10. Conclusion of chapter 3 
This chapter has reviewed and examined the relevant the behavioural theories and models 
related to sanitation and hygiene behaviours. In addition, it reviewed the empirical studies 
and evidence that concerned the relevant factors associated with the behaviours of hygienic 
latrine ownership and use as well as handwashing with soap in literature with places around 
the globe and specifically in Vietnam. They were the foundation to  
In the next chapter, more details about the sanitation and hygiene  landscape in Vietnam (in 
general) and in Ben Tre (in particular) shall be presented . 
CHAPTER 4: CURRENT TRENDS AND DEVELOPMENT OF RURAL SANITATION IN 
VIETNAM 
1. Overview and current sanitation situation in Vietnam 
Vietnam has achieved a lot of progress in the field of Water Sanitation and Hygiene (WASH) 
over  recent years. In particular, it has achieved the Millennium Development Goal in rural 
sanitation. Vietnam also pledged to strive to achieve Sustainable Development Goal 6 that 
aims to provide universal and equitable access to improved sanitation and hygiene for all. 
However, expand rural sanitation coverage (defined as access to hygienic latrine at 
household) to reach universal access (100% coverage) remains challenging and the current 
statistics showed much work needed to achieve that goal.  
In particular, according to the latest data released by Vietnam Health Environment 
Management Agency (VIHEMA) only 65% of rural households have access to hygienic 
latrine, about 10% of rural households do not have access to any types of latrine. That is 20 
million people in rural areas do not have access to hygienic latrine and an estimated 7.5 
million people still practice open defecation. In addition, there are significant inequalities 
between geographic and ecological regions with regard to hygienic latrine coverage. The 
figures below demonstrate some recent main trends in the sanitation sector with data derived 
from VIHEMA’s latest released in 2015. 
While the national proportion of rural households with access to some form of latrine at home 
is high, at 90%, the number is not evenly distributed among regions. 4 areas were lagging 
behind are the Northern Mountain, South Centre Coast, Central Highland and Mekong Delta 
. These percentages mean nationally, 1,682,301 households do not have a latrine at home, of 
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which 861,947 live in the Mekong Delta  (biggest contributor), 343,045 live the Northern 
Mountain, 180,740 live in the Central Highland and 155,351 live in the South Centre Coast.  
Figure 17. Proportion of rural households with access to latrine in Vietnam in 2015 
 
A closer analysis that takes into account of hygienic and unhygienic latrines (unhygienic 
latrines such as fish pond or hanging latrines could not isolate faeces from human thus still 
posing health and environmental risks) showed the national average stand at 65% and there 
are 3 regions: Northern Mountain (-7.3%), Central Highland (-4.1%) and Mekong Delta  (-
5.3) whose coverage is considerably below the national average and target. Out of 63 
provinces, only 37 provinces (59%) achieved household hygienic latrine coverage equal or 
above 65% which is the national target set by 2015. Moreover, the Northern Mountain and 
Mekong Delta  dominated in the bottom 10 provinces with the lowest coverage (below 50%): 
Tuyen Quang, Dien Bien, Lai Chau, Lang Son, Ha Giang (Northern Mountain) and Tra Vinh, 
Vinh Long, Kien Giang, Ben Tre (Mekong Delta ).  
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Figure 18. Proportion of rural households with access to hygienic latrine in Vietnam in 
2015 
 
The consequences of low rural sanitation coverage are evident as VIHEMA reported: 1 
million cases of diarrhoeal annually; 1.5 million children suffer from malnutrition and 
stunning related to poor sanitation conditions; a deficiency of 3.7 cm in height, 5-11 point of 
IQ suffered by children living in communities without hygienic latrines; economic and 
financial burdens annually are estimated at 780 million USD which is 1.3% GDP21.Therefore, 
the importance of addressing the sanitation challenges in Vietnam has been realised by the 
Vietnamese government and other stakeholders and actions have been prepared and initiated.  
2. Goals, targets, commitment and action plan toward 2030 
Specific indicators and targets are set out to measure the progress of the SDGs, in fact 
Vietnam has initiated a National Action Plan to incorporate the implementation of SDGs by 
2030. 17 SDGs are covered by 117 targets aiming to track down their progress.22  
 
21 http://www.worldbank.org/en/country/vietnam/publication/vietnam-urban-wastewater-
review 
 
22 http://www.vir.com.vn/vietnam-launches-action-plan-to-reach-agenda-2030-goals.html 
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With regard to the Sanitation component of SDG6-Clean Water and Sanitation for all, the 
following path was envisioned by the Ministry of Health (MOH) and VIHEMA: 
By 2015 to accomplish: (this stage was already achieved) 1% of villages achieve open 
defecation free status; 65% of households own and regularly use hygienic latrine; Rural 
sanitation as an indicator to be incorporated into social and economic planning at local level. 
By 2020 to accomplish: 30% of villages achieve open defecation free status; 75% of 
households own and regularly use hygienic latrine. In addition, communal total sanitation 
status will be completed, measured by 70-80% households in a commune have access to 
hygienic latrine, soap and handwashing points; water and handwashing points with soap are 
available in all schools and health centres. 
By 2025 to accomplish: 80% of villages achieve open defecation free status; 90% of 
household own and regularly use hygienic latrine. 
By 2030 to accomplish: 100% of village achieve open defecation free status; 100 of 
households own and regularly use hygienic latrine; Sanitation for all.  
According to VIHEMA, the main barriers and challenges in achieving those goals are divided 
into 3 groups: political financial and social. 
Political barriers and challenges include: Local government ‘s lack of determination and will 
in implementing sanitation and hygiene programs and interventions; There are no legal 
regulations sufficiently strong to stop open defecation, eliminate unhygienic latrines and 
forcibly enforce the use of hygienic latrine as well as hygiene behaviours; There are no legal 
frameworks and national initiatives aimed to promote the sanitation market, attract the private 
sector to participate in the market and drive down the cost of hygienic sanitation facilities; 
Limited incorporation of the sanitation and hygiene goals its local government’s social and 
economic development plan thus restricting allocation of funding and resources into this area. 
Social barriers and challenge include: A large proportion of the rural population still lack 
information about the real costs of sanitation facilities and financing mechanism and support; 
hesitance in using finance to improve sanitation conditions; A large proportion of the rural 
population still have incomplete understanding and perception of  the benefits of hygienic 
sanitation and hygiene practices (and the costs of non-adherence); Social norm still widely 
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accepts the use of unhygienic latrine in communities thus social pressure has been insufficient 
to initiate changes. 
Financial barriers and challenges include: The main national program for water and rural 
sanitation ended in 2015 means alternative funding sources must be found to continue the 
progress.  
VIHEMA (2016) proposed the approaches to tackle these barriers and challenges and 
promote rural sanitation: 
To improve institutional and political environment with regard to rural sanitation and hygiene 
via Incorporating the rural sanitation and hygiene goals into local social and economic 
development plan; Incorporating explicitly the rural sanitation and hygiene component into 
the National Target Program of New Rural; Issuing official and enforceable guide and 
regulation to end open defecation; Issuing framework to attract the private sector into the 
rural sanitation and hygiene market. 
To facilitate demand generation and market development via Increasing investment for 
Behaviour Change Communication; Tailoring and adjusting to more suitable and efficient 
communication approaches; Providing capability building assistance for authorities at all 
level.  
To select the suitable models of intervention programs via Expanding and scaling up 
evidence-based intervention approaches.  
3. Review of recent programs aiming at improving rural sanitation coverage in 
Vietnam 
3.1. Overall structure of governmental administration in sanitation and hygiene 
management in Vietnam  
At central level, there are 3 main ministries that are responsible for general rural sanitation 
in Vietnam: 
Ministry of Agriculture and Rural Development (MARD): the line ministry for many large 
scale, state funded programs in water supply and rural sanitation. It manages the National 
Target Program Standing Office (NTP-SO) that directly runs the NTP in Rural Water Supply 
and Sanitation. Internally, it has the assistance from the National Centre for Rural Water 
Supply and Sanitation (NCERWASS). 
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Ministry of Health (MOH) is charged with the task of national sanitation and hygiene 
promotion. Within MOH, VIHEMA is the leading organisation that coordinates interventions 
and programs (sanitation, hygiene, behavioural change communication) by both the 
government and Non-governmental organisations (NGOs). It also manages an extensive list 
of local healthcare staff and health workers (to commune and village level). MOH and 
VIHEMA also have cooperation from provincial Department of Health. The provincial unit 
that usually deals with sanitation and hygiene is the centre for preventive medicine.  
Ministry of Education and Training (MOET): has the task of educating students about 
sanitation, hygiene and health.  
In addition, provincial government (Provincial People ‘s Committee or PPC) manages 
Department of Agriculture and Rural Development (DARD) which in turn manages the 
provincial Centre of Water and Sanitation (PECRWASS). 
At the local level, responsibilities in the WASH sector are arranged locally by the local 
People’s Committee. 
In the next section, they will be reviewed in detail in relation to sanitation and hygiene in the 
following aspects: Background; Content and activities related; Implementing mechanism; 
Application of behavioural change techniques; Outcomes (expected); Challenges. 
3.2. National Target Program on clean water and rural environmental sanitation 
Background: Decision 104/2000/QĐ-TTg dated 25/08/2000 by the Prime Minister approved 
the National Strategy on clean water supply and rural environment sanitation until 2020 
(National Strategy). Its rural environmental sanitation targets are: 
By 2020, all rural residents have access to and use hygienic latrine, maintain personal 
hygiene, clean and pollution free living environment.  
By 2010, 70% of rural households and residents have access to and use hygienic latrine, 
maintain personal hygiene 
By 2005 all rural public premises such as hospitals, healthcare wads, offices, markets are 
equipped with running clean water and hygienic latrine 
Control domestic, farming and industrial waste to preserve the environment 
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Clause 2, article 2 of this decision allowed MARD to be the line ministry that coordinates 
governmental resources in order to plan and implement the National Target Program on clean 
water and rural environmental sanitation as a main tool to achieve the National Strategy. It 
is reviewed every 5 years.   
Based on Decision 104/2000/QĐ-TTg, Decision 71/2001/QĐ-TTg dated 04/05/2001 by the 
Prime Minister formally approved the National Target Program on clean water and rural 
environmental sanitation for period 2001-2005.  
Subsequently, Decision 277/2006/QĐ-TTg dated 11/12/2006 by the Prime Minister 
approved the National Target Program on clean water and rural environmental sanitation for 
period 2006-2010. Rural environmental sanitation targets are: by 2010 to accomplish 
70% of rural households have hygienic latrine, 70% of farming households meet the hygienic 
conditions; 
All rural public premises such as kindergarten, hospitals, healthcare wads, offices, markets 
are equipped with running clean water and hygienic latrine; 
Reduce environmental pollution from industrial waste. 
Decision 2406/QĐ-TTg dated 18/12/2011 by the Prime Minister approved the list of 16 
National Target Programs for period 2012-2015, out of which clean water and rural 
environmental sanitation is the 3rd   on the list. 
Consequently, Decision 366/QĐ-TTg approved the National Target Program on clean water 
and rural environmental sanitation for period 2012-2015.  
Its general objective is to achieve the National Strategy on clean water and rural 
environmental sanitation until 2020 in order to improve people’s living conditions, as well 
as bring about changes in knowledge, hygiene and sanitation behaviour change, contributing 
to improvement in health, quality of life of rural households. 
It sets out specific targets related to sanitation: by 2015 to accomplish 65% of rural 
households have hygienic latrine; 45% of farming households meet hygienic conditions; All 
rural public premises such as kindergarten, hospitals, healthcare wads, offices, markets are 
equipped with running clean water and hygienic latrine. 
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Content and activities of the program are: During 2006-2010, it had a budget of 22,600 billion 
VND 
Figure 19. Budget NTP3 (2006-2010) 
 
(Source: Adapted from Decision 277/2006/QĐ-TTg) 
 Its priorities are projects that belong to the following categories: Hardware investment in 
water supply and sanitation facilities in rural areas; Research and improve policies and 
institutions; Select and implement technologies in water and sanitation; Enhance activities in 
Information-Education-Communication; Monitor plan, implementation of projects; Enhance 
human resource buildings; Increase international cooperation.  
It proposed 9 groups of approach to carry out these projects. They are: Encourage public-
private partnership funding of water and sanitation projects, develop a market for water and 
sanitation; Extend network and activities of Information-Education-Communication and 
mobilise community participation; Improve quality of planning in water and sanitation sector 
to for efficiency; Apply advanced technologies; Improve management quality in 
construction, maintain and use of projects; Concentrate in education and training; Expand 
international cooperation; Increased supervision and monitoring; Better institution and 
mechanism governing project. 
During 2012-2015, the third phase of this NTP called NTP3 had a budget of 26,600 billion 
VND 
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Figure 20. Budget NTP3 (2012-2015) 
 
(Source: Adapted from Decision 366/QĐ-TTg) 
It was divided into 3 projects; each project has its own sub-project:  
Project 1 is named Rural water supply and sanitation; its budget is 19,725 billion VND. It 
contains Sub-project 1: Water supply facilities construction for consumption in rural and 
remote areas; Sub-project 2: Water supply and sanitation facilities in public premises;  Sub-
project 3: Construction of hygienic facilities for farming. 
The line ministry for sub-project 1 and 3 is MARD and for sub-project 2 is MOET. Local 
government at all level are responsible for support and assistance.  
Relevant organisations to participate in project 1 are: MOH, MOC, MOST, CEMA, VAST, 
FU, WU, HCMCYU. 
Project 2 is named Rural Sanitation; its budget is 5961 billion VND. It contains Sub-project 
1: Construction of hygienic latrine at households; Sub-project 2: Construction of water 
supply facility and hygienic latrine at communal healthcare wards. 
The line ministry is MOH with support and assistance from local government at all level. 
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Relevant organisations to participate in project 2 are: MOH, MOC, MOST, CEMA, VAST, 
FU, WU, HCMCYU. 
Project 3 is named Technical assistance, communication and supervision, project evaluation, 
its budget is 1914 billion VND. It included education and training for the system, 
information-education-communication aimed at improving knowledge and changing 
behaviours, encourage community ‘s participation, increase supervision and monitoring 
projects.  
The line ministry is MARD but MOH and MOET are jointly responsible for implementing 
this project. Relevant organisations to participate in project 1 are: MOH, MOC, MOST, 
CEMA, VAST, FM, WU, HCMCYU. 
During this time, NTP3 proposed the following approaches to implement the program: To 
Issue facilitating policies and institutions in financial and technical management, investment 
promotion, post construction management and maintenance, cooperation mechanism 
between ministries and local government; Information-Education-Communication with 
direct communication via various channels, technical assistance for grass-root activists, 
social marketing to increase demand, effective communication with related governmental 
organisations with regards to roles and responsibilities in the program; International 
cooperation through  expanding and utilising international experience, expertise and 
resources from the international community, establishing transparent cooperation mechanism 
between Vietnam and the international community to foster cooperation; To increase post 
investment management by focusing on sustainability of the program; To  support human 
resources improvement via technical assistance to staff from management level to grass-root 
activist; To improve technologies by applying technologies in local context to address 
geographically, socially, ecologically specific problems; To increase community 
participation by ensuring all people can take part in and benefit from the program to increase 
equality and democracy at local level.  
The Implementing mechanism of NTP is to work by providing funding to the participating 
provinces on an annual base. The funding is then invested in water supply, sanitation and 
hygiene activities. Budget and disbursement plans are prepared and submitted by the 
provinces. In the other words, each province decides its priorities and allocation of funding 
spent in water supply and sanitation and hygiene sector.  
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Funding is then allocated down to district and commune/village level. Based on the local 
social-economic plan, funding is spent on construction of institutional sanitation facilities/ 
subsidising households to purchase latrine at home.  
Outcome: By the end of 2015, NTP3 had concluded. It was reported to achieve the following 
outcomes in relation to rural sanitation: An average of 2% annual increase in rural sanitation 
coverage. By 2015 rural sanitation coverage has reached 65% of households; 
Figure 21. Outcomes of NTP3 by 2015 
 
(Source: adapted from VIHEMA’s data) 
Coverage of sanitation and clean water supply facilities in public premises: 94% at 
educational institutions and 96% at commune healthcare ward; Improvement in people’s 
knowledge and behaviour change in Water, Sanitation and Hygiene (WASH) however 
detailed measurement of the improvement was not specified; Involved community 
participation from political organisations such as FU, WU, VU, HCMCYU; Established 
institutions and legal frameworks to encourage private investment into rural sanitation 
provision market.23 
Challenges: The gaps in rural sanitation coverage between different regions remained 
significant: The North East had a coverage of 86.2% while the Northern Mountain only had 
a 57.7%, a 28.5% difference. Moreover, the institutions and legal frameworks had not been 
sufficient to attract private investment and participation in the sanitation market. 
 
23 https://moitruongviet.edu.vn/ket-qua-thuc-hien-chuong-trinh-muc-tieu-quoc-gia-nuoc-
sach-va-ve-sinh-moi-truong-nong-thon-giai-doan-2011-2015/ 
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Furthermore, the price for household’s hygienic latrine remained unaffordable, especially for 
poor households, minor ethnic households and households in remote areas. In addition, there 
was a shortage of management and implementation experience at local government in 
carrying out the project. Finally, there as a lack of political will from local government in 
promoting and pursuing hygiene and rural sanitation targets. 
3.3. National Program New Rural (NR) 
Background: The resolution 100/2015/QH13 dated 12/11/2015 by the National Assembly 
approved the comprehensive investment of National Target Programs period 2016-2020. 
Consequently, Decision 1600/QĐ-TTg dated 16/08/2016 by the Prime Minister issued the 
National Program New Rural. Decision 1980/ QĐ-TTg dated 17/10/2016 by the Prime 
Minister issued the national criteria set for the New Rural National Program as follow: A 
commune is considered to be a New Rural commune when it meets all the criteria set out. 
And the NR aims to have 50% communes in the country to achieve the status by 2020. It also 
aims to have an average commune to achieve at least 15 out of 19 criteria and no commune 
fails to achieve at least 5 criteria by 2020.  In criterion 17, sub-criteria 17.6 includes the 
required rural household sanitation coverage (access to hygienic latrine), the expected 
national average is at least 85%. Sub-criterion 17.7 includes the proportion of households 
with hygienic farming condition is at least 70% on average nationally.  Although the numbers 
do vary with specific geographic regions. The NR aims that by 2020 at least 70% of 
communes achieve criterion 17. It is consistent with the National Strategy envisaged in 
Decision 104/2000/QĐ-TTg.24 
Content and activities: The NR has 1 section explicitly aimed at rural sanitation issues. It sets 
out an objective of achieving criterion 17: By 2020, 70% of communes in the country achieve 
criterion 17; 75% of rural households have hygienic latrine; 100% rural education facilities, 
healthcare wards have hygienic latrine that is well managed and maintained. It contains 3 
programs that are: 
Program 1: Implement the National Strategy until 2020: improve sanitation conditions, raise 
awareness, sanitation and hygiene behaviour change, improve environmental pollution, 
improve people’s health and quality of life. 
 
24 nongthongmoi.gov.vn 
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Program 2: Construction of environmental facilities in communes and villages according to 
plan; collection and treatment of wastewater as regulated by the law; renovation of 
cemeteries; keeping environment green-clean-pleasant. 
Program 3: Improve environmental pollution and environment in villages that are seriously 
affected. 
MARD is the line ministry that is in charge of program 1 and 2, related to rural environment. 
MOH is the line ministry with regard to hygienic latrine at households, commune healthcare 
wards, raising awareness and sanitation and hygiene behaviour change. MOC is in charge of 
renovating cemeteries. MONRE is the line ministry for program 3.   
Implementing mechanism: The New Rural Program established its own administration 
structure: 
Figure 22. Administration of the New Rural Program 
 
 
Outcomes: Criterion 17 has been considered to be one of the most difficult criteria. By 2017 
only 42% of communes selected to participate the NR achieved criterion 17. Even some 
communes that were awarded the “New Rural” status had difficulties in maintaining this 
criterion.25 
Challenges: The program is on-going and has not been fully evaluated. However current 
reports demonstrated that: As the provinces allocate more resources to communes nominated 
in the NR, communes that may be in greater need to address sanitation issues are omitted. 
 
25 http://infonet.vn/mot-so-giai-phap-thuc-hien-tieu-chi-so-17-trong-xay-dung-nong-thon-
moi-post238472.info 
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There was no explicitly designated funding for sanitation and hygiene promotion issues as 
provinces still decide provincial priorities and allocation in WASH field. 
3.4. Results-based Scaling Up Rural Sanitation and Water Supply Program (SupRSWS) 
Background: As NTP3’s funding dried up in 2015, rural sanitation coverage in Vietnam still 
significantly lagged behind water supply. Parts of the cause are attributed to the 
disproportionate focus on sanitation facilities, capital investment and subsidies to 
households. According to the World Bank21 , low spending and priority on Information, 
Education and Communication (IEC) created insufficient sanitation demand and behaviour 
changes. 
The aftermath of NTP3 still left 2 particular regions (Northern Mountain and Centre 
Highland) well lagged behind the national standard with regard to rural sanitation. They both 
have low rural sanitation coverage and high level of open defecation incidence. In support of 
the Vietnamese Government’s NTP on WASH, the World Bank decided to provide a loaned 
program to cover 21 provinces in the Northern Mountain and Central Highland. The value of 
this program is $US 220 Million.  
Content and activities: The SuPRSWS has been effective since June 8, 2016 and will end in 
June 30, 2021. It has 3 main components. 
The first component is Rural domestic water supply and rural environment. It contains 
Provision, operation and maintenance of hygienic latrine, hand washing facilities at schools; 
The second component is Rural sanitation and hygiene. It  contains of Provision, operation 
and maintenance of hygienic latrine, hand washing facilities and water supply in health 
clinics; Assistance in scaling up domestic sanitation and hygiene to accomplish Commune 
Wide Sanitation: 
• Demand side interventions: traditional channels and additional support (with new 
tools and approaches) for local community organisations; 
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• Supply side interventions: support to private sector (builders, manufacturers, shops) 
in providing sanitation products and services (construction and maintenance of 
hygienic latrine, hand washing facilities) at affordable price; 
• Support developing of affordable technology, potentially expanding micro-financing 
through Vietnam Bank of Social Policy (VBSP). Improve delivery channels of 
subsidy to poor households.  
The third component is Capability building, communication and supervision, monitoring and 
evaluation. It has the following activities: Capability building for governmental agencies: 
implementation and management and inter-sectoral collaboration skills; Policy support 
where needed; Improve sustainability via technical assistance for community management 
and support to PCERWASS and DOH/DOET; Program results verification and External 
Audit by Independent Verification Agent; Launch of national and provincial high-level 
advocacy campaign to raise WASH political profile.  
Implementing mechanism: The funding becomes part of the national budget. Participating 
provinces and agencies receive funding from the MOF based on annual plans. The program 
disburses funding to MOF accordingly to verified results. 
Outcomes: By June 2017, the program has implemented and achieved the following results22: 
12 Behavioural Change Communication (BCC) Plans were implemented at provincial level; 
21 Annual Provincial Program Plans and reports were completed and disclosed; 18 Provincial 
Annual Capacity Development Plans were approved and implemented; 21 Provincial BBC 
and Capacity Development Plans were developed and ready to be deployed once their 
budgets are confirmed. 
The Budget allocation was approved for 7 provinces, the remaining 14 were pending 
approval from the National Assembly. 
Challenges: In general, the World Bank assessed the progress is slow due to there was a 
shortage of funding at implementing agencies and at provincial levels.  
 
22 http://documents.worldbank.org/curated/en/109901501608283544/pdf/ISR-Disclosable-
P152693-08-01-2017-1501608273961.pdf 
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3.5. Output-Based Aid (OBA), Water, Sanitation and Hygiene Output Based Aid 
(WASHOBA)23 
Background: The program is based on the OBA‘s 6 core concepts (Mumssen, Johannes and 
Kumar, 2010) (subsidies must be linked to the delivery of output). They are: Explicit and 
predetermined subsidies for specifically defined output: ensure transparency and 
beneficiaries are clearly defined; Payment on output delivery to encourages accountability; 
Encourage innovation and efficiency: subsidies paid based on output to provider encourage 
efficiency and competition for value; Mobilise the private sector: private funding, expertise 
and experience; Enhanced monitoring tracks the results as originally intended; Enhance 
sustainability of public spending.   
The program was launched in 2014 as a result of cooperation between VIHEMA, the East 
Meets West organisation (EMW) and the Australian Development Agency. There are 80 
communes in 4 participating provinces in different geographical regions across Vietnam, the 
budget dedicated to the project was $US 7 million. The project aims to improve access to 
clean water and improved hygienic sanitation for poor households. Its rural sanitation 
objective was by 2017, to construct 17000 hygienic latrines that directly benefiting to 140000 
people in the project areas. 
Content and activities: The WASHOBA project provides financial incentives to households 
when each hygienic latrine (subject to hygienic latrine standards set out by the MOH are met) 
is built. Therefore, it hopes to mobilise resources and participation from the communities to 
reach the most vulnerable and disadvantaged groups such as people with disability, single 
mothers and poor households.   
Implementing mechanism: Participating households are given in advance a subsidy to 
construct their home hygienic latrine. Post construction check will be carried out by an 
independent verifier to confirm the latrine meets hygienic standards set by the MOH. 
Subsequently, the households that meet the condition will be awarded a financial sum equals 
approximately 10-15% of the cost.  
 
23 http://vihema.gov.vn/hoi-nghi-tong-ket-du-an-cai-thien-ve-sinh-cong-dong-dua-tren-ket-
qua-washoba.html 
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PPCs in participating provinces manage their DOH that subsequently cooperate with local 
health workers and members of WU in delivering the information of the project to 
households.  
Outcomes: Overall, 17207 hygienic latrines were successfully built and certified in 4 
provinces between 2014-2017. 
Challenges: Output-based Aid is a new approach to both managing and implementing staff 
at all governmental levels in the WASH field in Vietnam, therefore it took some time for 
them to get used to this new approach and able to arrange coordinated governmental 
operations that deliver the project’s information correctly and effectively to participating 
households.  
Financial restraints mean there was no additional incentive or compensation for local health 
workers who directly do the communication to households. Consequently, it puts more 
pressure on their already overloaded workforce at grass-root level. 
The project’s sustainability and scale-up possibility faces uncertainty as funding is dried up.  
There was no behavioural change component included as the focus was placed heavily 
toward sanitation facilities construction.  
3.6. Community Hygiene Output-Based Aid (CHOBA)  
Background: The $US 10.9 million-program was launched in Vietnam and Cambodia by 
EMW since 2012 aimed to improve sanitation conditions for 100000 poor households in 8 
provinces in Vietnam during a 44-month period, covering 1.5 million people. It hoped to 
influence household’s decision using a combination of methods. 
Content and activities: 
The program deployed:(Nguyen, Ljung and Nguyen, 2014) An information and education 
program; Access to subsidised credits to purchase sanitation facilities via the VBSP; 
Improvement in sanitation supply chain via training of masons; Encourage poor households 
with incentives to take part into the program via door-to-door communication of volunteers 
and members of the local WU. 
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Figure 23. Implementing mechanism of CHOBA 
 
Source: adapted from (Nguyen, Ljung and Nguyen, 2014) 
A poor household (only) enlisted in the program and built their hygienic latrine. Then the 
latrine is checked against the MOH standards. Up on completion the household could receive 
a rebate worth 5-7% of the cost (which is about 5 million VND). The commune that could 
reach the target of 95% coverage of hygienic latrine receives more conditional cash transfer 
to be used for commune sanitation investment. Before payments are made, EMW verifies the 
poverty status of the household and 30% sample of households’ latrine.  
Outcomes: 44000 (poor) households’ latrines were completed and paid for in Vietnam under 
the program. 
Challenges: There was no behavioural change component included as the focus was placed 
heavily toward sanitation facilities construction.  
3.7. Community-Led: Total Sanitation (CLTS) /CLTS+ 
Background: CLTS is a method attempting to eliminate open defecation via mobilising 
communities, in which communities take their own action in appraising, analysing and acting 
up on their situation in order to become open defecation free24. It focuses on behavioural 
change brought about by communities: raising awareness, mutual encouragement, support, 
localised solutions designed and implemented with local insights and expertise.  
The approach recognises that the provision of hardware (sanitation facilities and toilets) does 
not automatically lead to its regular use, consequently it fails to bring about improvement in 
sanitation and hygiene conditions. The approach aims to address previous method of 
 
24 http://www.communityledtotalsanitation.org/page/clts-approach 
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intervention that over relied on subsidies and incentives in building up hardware but 
neglected behavioural change and adoption. The results are uncertainties in long-term 
sustainability, partial adoption and use, dependence on subsidies from adapters.  
CLSTS was pioneered in 2000 by a development consultant, Kamal Kar who was in 
partnership with WaterAid Bangladesh. It uses element of shame, fear and disgust to trigger 
community’ s pressure that influence people’s intention and prompt action and change to 
desirable behaviours (owning a hygienic latrine and stop open defecation). After a quick 
spread in Bangladesh, the method was endorsed by the Water and Sanitation Program of the 
World Bank and introduced to neighbouring countries of India, Indonesia and parts of Africa. 
Today up to 60 countries have adapted CLTS as an intervention method across Asia, Africa, 
Latin America, the Pacific and the Middle East. Main NGOs such as Plan International, 
UNICEF, WaterAid, World Vision, Care, SNV, Church World Service(CWS)… also 
participated in expanding the approach (Kar and Chambers, 2008). 
In Vietnam, CLTS was introduced in 2008. Although the official statistics indicated open 
defecation in Vietnam had dropped to 1% in 201525, the problem was it excluded fish pond 
hanging latrines (as defined by the Vietnamese government as unimproved sanitation, not 
open defecation). It is misleading because waste from hanging latrines go straight to the 
environment (rivers, ponds) thus it should have been considered as open defecation. By 2015, 
CLTS had been in selected districts in 20 provinces of Vietnam, its targeted areas with high 
level of open defecation incidence, low coverage of hygienic latrines and high proportion of 
ethnic minority population. 
Content and activities: CLTS had been integrated into the NTP, National Patriotic Sanitation 
Movement, handwashing and sanitation marketing, a Village Saving Loan program.  
Child Fund, an NGO combined CLTS with the Participatory Hygiene and Sanitation 
Transformation tool as it wanted to provide knowledge on the relationship between hygiene 
and health26. Activities aimed at raising households’ economic conditions such as saving 
credits provision were used in combination with healthcare communication advocating and 
encouraging ownership of hygienic latrine.  
 
25 http://www.communityledtotalsanitation.org/country/vietnam 
26 http://childfund.org.vn/en/bao_cao-cat/4/14/117 
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SNW, another NGO has been implementing the Sustainable Sanitation and Hygiene for all 
(SSH4A) with CLTS as a component that supplied information about sanitation options, 
behavioural change communication, affordable access to sanitation goods and services and 
governance in WASH27. It specifically targeted poor and ethnically diverse villages in the 
Northwest region. 
Plan International combined CLTS and sanitation marketing in villages to incentivise people 
to build and use hygienic latrines28. 
UNICEF works in partnership with the MOH to implement the Community Approaches to 
Total Sanitation (CATS) containing interventions using CLTS and School Led Total 
Sanitation and Sanitation marketing. While demand for hygienic latrines was encouraged and 
expected to increase during CATS, the sanitation market supply chain was also 
strengthened29. 
Implementing mechanism: 
VIHEMA is the leading implementer that provides training materials, affordable latrine 
design, guideline for CLTS and sanitation marketing down to provincial centres for 
preventive medicine, and subsequently passing them down to commune and village level 
organisations.  
UNICEF is a major organisation that contributes to the integration of CLTS into Vietnam’s 
NTP on rural water supply and sanitation via consultancy and counsellor to MOH, VIHEMA 
and provincial DOHs. Other NGOs carried out individual campaigns and programs in 
different provinces use VIHEMA as contact point to coordinate and cooperate with 
provincial and local WASH staff and related organisations.  
Outcomes: Since 2008, around 2020 villages across Vietnam have been introduced to CLTS 
approach. The approach as a sanitation promotion method is thought to have significantly 
contributed to the reduction of open defecation in rural areas as well as increase in rural 
sanitation coverage.  
 
27 http://www.snv.org/project/ssh4a-vietnam 
28 https://plan-international.org/asia/sanitation-and-hygiene-asia 
29 https://www.unicef.org/innovation/innovation_101492.html 
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By 2016, MOH has declared 120 participating villages achieved the certified Open 
Defecation Free (ODF) status 30. Some NGOs reported higher number but included self-
declared villages: for example, Plan International reported 180 ODF villages.  
Challenges:31More resources and assistance from the government is needed to expand the 
approach to all provinces, especially provinces in geographical regions whose rural sanitation 
coverage is below the country’s average, namely Northern Mountains, Central Highland and 
Mekong Delta . 
Coordination with other intervention programs is needed, for example Sanitation Marketing 
because without an affordable supply of low budget sanitation goods and services and 
suppliers, CLTS wouldn’t be able to realise all of its potential. 
Localisation: culture, language in different regions play important role in communication and 
triggering community’s action thus securing the support and assistance of local leaders is 
crucial for the success of CLTS. 
Costs efficiencies: Vietnam has a large population (around 91 million) and the governmental 
budget dedicated for implementing CLTS is limited.  How to best minimise costs of 
implementation: leverage economies of scale by implementing region-wide intervention, 
save costs on training, field working, supervising and monitoring… 
Poverty: Poor households have no resources or funding to build/purchase even basic type of 
hygienic latrine despite being approached by CLTS. Without a meaningful financial support, 
community’s pressure would be unlikely able to convince them to invest in a hygienic latrine. 
Weak capability at village level: village head and volunteers (members of WU for example) 
are mainly in charge of triggering fear, shame and disgust therefore their willingness and 
activeness are key to CLST success. If they are unmotivated to participate or to be trained, it 
will be difficult for CLTS.  
Poor follow-up at district level: Staff at district level are assigned the tasks of supporting 
CLTS while having other official duties and commitments. It causes difficulties for them to 
follow up with CLTS progress. 
 
30 ODF status is certified by VIHEMA which follows a clearly defined verification and 
certification guideline. 
31 http://www.communityledtotalsanitation.org/country/vietnam 
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Low cost latrine designs: There is still a lack of affordable model of latrine that can be 
implemented in rural and remote areas.  
Ethical consideration: Critical debate about the conflict between communal right to humanity 
and an individual’s dignity a basic human right, is raised when CLTS is being employed 
(Galvin, 2015). 
3.8. Sanitation Marketing 
Background: According to the World Bank’s Water and Sanitation Program (WSP), 
sanitation market is the application of social, commercial and marketing practices sanitation 
facilities to change behaviour and scale up demand and supply for improved sanitation, 
especially among the poor (Devine and Kullmann, 2011). The WSP introduced a conceptual 
model for changing sanitation behaviours and moving up the sanitation ladder in which 
Sanitation market is considered to be a main tool.  
 
Source: adapted from (Devine and Kullmann, 2011) 
Sanitation marketing contains the concept of social marketing which aims to create, 
communicate and deliver benefits to a specific population group, in return they would adopt 
more desirable behaviours that are beneficial to the society as a whole (Lee, Kotler and 
Kotler, 2011). Subsequently, social marketing interventions are designed to modify a 
particular behaviour of the population concerned. A selection the marketing mix is then 
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selected to implement the interventions. The marketing mix is based on the 4Ps framework 
that includes: Product, Place, Price and Promotion. Sanitation marketing approach uses these 
principles to target the specific behaviours of open defecate, acquire, use and maintain 
hygienic latrine facilities, safe handling and dispose of children’s excreta and handwashing 
with soap. Strategies that work to strengthen both demand and supply of improved sanitation 
products (construction and use of latrines) and services (maintenance of latrines) must be 
devised and implemented for the approach to succeed.  
With regard to the Product, sanitation marketing needs to understand what type of sanitation 
product and services that are suitable and attractive to the targeted population. 3 principles 
are advised by the WSP when offering a sanitation product or service: 32Responsive to user 
and need of each particular population group (depending on geography, culture, ethnicity); 
Focus on benefits, not feature because customers, especially the poor will mainly focus on 
benefits; Less choice is best as too many choices can cause confusion and overwhelming to 
customers. 
With regard to Price, both monetary costs and non-monetary costs must be considered. 
Insights can be gained through formative research about the affordability of a particular 
population group. 
Place in the marketing mix refers to the distribution and how sanitation produces are sold and 
distributed. The WSP recommends 3 main principles when considering the distribution of 
improved sanitation products:33Easy access, as to potential customers the time and effort 
spent on searching for a supplier can be a barrier to adoption; Provide safe sanitation, as the 
distributors/builders must understand the national standards for sanitation facilities 
construction and maintenance; Focus on customer needs (technical and financial). 
The Promotion component is at the heart of the sanitation marketing approach as it needs to 
deliver information about the product price, place and behaviour change to the targeted 
audience.  
In Vietnam, a pilot sanitation marketing program was launched by International 
Development Enterprises  a NGO, between 2003-2006 in 30 communes at 6 districts of 2 
 
32 http://wsp.org/toolkit/marketing-mix-product 
33 http://wsp.org/toolkit/marketing-mix-place 
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provinces in the coast: Thanh Hoa and Quang Nam, both provinces are coastal with above-
average poverty rate and no ethnic minority (Devine and Sijbesma, 2012). The objective was 
to see if it is possible to increase rural sanitation coverage without subsidies and using 
market-based approaches targeted at demand and supply of sanitation products and services.  
Content and activities: The pilot program covered a population of 270,000 with 
approximately 54,000 households. There were 4 major activities included in the 
project(Devine and Sijbesma, 2012):  
Assess the market for toilet and sanitation services: availability of materials, products and 
services and costs, decision maker on sanitation, latrine types preference of households, 
determinants of demand and constraints for access the sanitation market. 
Extend households’ choice of latrine option, including more affordable models: the number 
of a latrine model available rise from 2 (originally, there are double vault composting toilet 
and septic tank toilet) to 4 (single vault pour-flush and semi septic tank added). Design was 
altered, and materials consideration was taken into account in order to cut costs. 
Provide training and support to local sanitation providers: local shops and masons were 
selected to take part in the program as they received technical assistance on how to procure 
and sell materials for the newly designed latrine models so that costs could be reduced while 
maintaining technical specification and standards.  
Train local latrine promoters: 3 promoters were trained in each commune who are the head 
of the WU, the village head and the Community Health Worker. They would communicate 
to households and promote the use of latrine via village meetings, group meetings, home 
visits, local media and distribution of promotional materials such as leaflets. The promotional 
language and scripts were chosen by these promoters.  
The project presented different characteristics compared to other intervention program such 
as the NTP. It did not provide latrine subsidy to individual households as funding went to 
develop the sanitation market, training and monitoring. Cost of latrine was driven down using 
market force (better design, selection of affordable materials and availability of local 
providers) but participating households must be fully accountable for the costs of new latrine. 
In addition, the project was more consumer-oriented as choices were widen and preferences 
were accounted for. Finally, it did not stop at latrine construction but went further to promote 
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                                                                                                             Communication  
hygiene practices of regular use of hygienic latrine and handwashing with soap before eating 
and after defecating.  
Implementing mechanism: The project aimed at the private sector and dealt directly with 
them. The only governmental body involved was at commune level (village head and 
community health worker).  
Figure 24. Sanitation marketing implementation mechanism 
 
Outcomes: The project achieved the following outcomes: The average cost of building a 
latrine was reduced although the extent of reduction varied locally; 2000 people received 
some form of training, of which 723 are local promoters and 750 are local masons and 
shopkeepers in the sanitation market; During the 3-year project, over 30 participating 
communes, 15149 latrines were upgraded or constructed, i.e. 3787/ year. It was significantly 
higher than the pre-project number during 2000-2002 (which was achieved by conventional 
NTP) 1522/year; The project’s sustainability was confirmed by (Devine and Sijbesma, 2012): 
the growth rate of rural sanitation in the project’s area was 6.4%/ year during the project 
period but increased to 7.5%/year in the following 2 years after it had ended (Comparative 
non-participation communes showed only an increase 1.25%/ year during 2003-2006 and 
0.5% in the following 2 years). 
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Scale-up possibility: Commitment and resources from central and local government are 
needed in order to keep the approach going and expanding.  
Monitoring sanitation coverage: In order to learn from the best practices and adjust action 
accordingly, data about provincial, district and communal level sanitation coverage should 
be gathered and computed in a comprehensive system that also takes into account different 
social and economic groups.  
Access for the Poor: The Poor and very Poor would require a more specific strategy aimed 
at increasing their access to the sanitation market.  
3.9. National Patriotic Sanitation Movement  
Background: Based on the Patriotic Sanitation Movement initiated by the late President Ho 
Chi Minh, Decision 730/QĐ-TTg dated 19/06/2012 by the Prime Minister decided to have 
an annual national Patriotic Sanitation Day on the 2nd of July. 
Simultaneously, the President of Vietnam officially initiated the National Patriotic Sanitation 
Movement (NPSM) on the 01/07/2012. 
Subsequently, Directive 29/CT-TTg dated 26/11/2012 by the Prime Minister instructed the 
related governmental ministries and organisations to implement the NPSM.  
Content and activities34: MOH decides an annual theme for the movement. Communication 
campaigns were established by the MOH in cooperation with National Front and the 
HCMCYU to promote occasions such as Global Handwashing Day (15/10), Global Toilet 
Day (19/11) to support the movement. Training workshops and seminars on how to 
implement the movement were organised by the MOH, CPC, FU and CCMM. The movement 
promoted WASH messages on National TV channels, national radio, banners and flyers to 
governmental officials, socio-economic organisations, households and society as a whole 
across 63 cities and provinces. Content of the messages include governmental 
responsibilities, guideline on clean water, hygienic latrines, hygiene practices such as 
handwashing, water borne infectious diseases. All materials are made available online35. The 
movement organised marches in communities to support the Patriotic Sanitation Day in order 
 
34 http://vihema.gov.vn/thong-cao-bao-chi.html 
35 http://vihema.gov.vn/bo-cong-cu-truyen-thong-thay-doi-hanh-vi-chuong-trinh-rbsup-
rsws.html 
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to promote handwashing practices, hygienic latrine, integrate healthcare improvement into 
the New Rural program. The movement implemented at local level communication activities 
to prevent water borne infectious diseases in which handwashing, personal hygiene and safe 
environment are the key elements. The movements issued banners, flyers, slogans at public 
places and popular events to raise awareness about the connection between the use and 
ownership of hygienic latrine and the success of the New Rural program. The movement 
organised communication campaigns at schools as extra curriculum activities to equip pupils 
with knowledge about water borne infectious diseases, use and maintain hygienic latrine. The 
movement frequently published warnings and information on national media platforms 
(newspapers) especially with regard to water borne infectious diseases, hygienic latrine and 
handwashing and hygiene practices.  
Implementing mechanism: The MOH is the line ministry that prepares the movement’s action 
plan. At local level, the plan was then sent to PPC(s) that subsequently assigned to tasks to 
DOH(s). DOH(s) works to implement the movement’s activities. At national level, MOH 
works directly with organisations such as NF, HCMCYU, CPC, FU to promote the desired 
messages.  
Outcomes: By 2016, 100% cities and provinces have initiated the movement and have got an 
implementation plan of the movement.100% cities and provinces have implemented 
communication and media aimed at raising awareness of using cleaning water, hygienic 
latrine, hygiene practices, environment protection among rural population. In the provinces 
whose rural sanitation coverage is below 50%, many models of communication mobility to 
encourage the ownership and use of hygienic latrine were implemented with the participation 
of communities and households.  
4. Insights and discussion about the  sanitation and hygiene intervention programs 
in Vietnam.  
While government has clear and specific objectives on sanitation and hygiene, due to a range 
of factors, most programs only have  hygienic latrine construction and coverage as target and 
measure performance and progress based on that indicator. The biggest program, NTP for 
example had concluded in 2015 with 65% of rural hygienic latrine coverage but provided no 
indication, measurement on the related behaviour (using hygienic latrine or handwashing). 
Behaviour change communication was mentioned but it received much less attention and 
resources than the hardware supply/demand component. In addition, behaviour change 
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programs didn’t have any specific, measurable objectives related to sanitation and hygiene 
behaviours thus it is difficult for assessment, for example the National Patriotic Sanitation 
Movement. 
Knowledge and awareness (about health, sanitation and hygiene) were repeatedly mentioned 
and assumed as the main determinants of sanitation and hygiene behaviours. There wasn’t in 
use a psychological/social theory or model that underpinned the behavioural change 
interventions, 
5. Reasons for choosing the Mekong Delta  region and Giong Trom district in Ben 
Tre province for this thesis  
5.1. A brief introduction of the Mekong Delta  
The Mekong Delta  region is located in South-western Vietnam in which the Mekong river 
approaches the sea via a network of distributaries. The region has a total area of around 
39,000 kilometres square. It contains 13 provinces and is home to nearly 18 million people 
(GSO). The administrative information (2014) about the region is summarised as: 
Table 15. Mekong delta river administration summary 
Mekong River 
Delta 
Cities 
under 
provinces 
14 
Towns 
 
10 
Rural 
districts 
103 
Town 
districts 
125 
Communes 
1294 
Population 
(thousand) 
Long An 1 1 13 14 166 1477.3 
Tien Giang 1 2 8 7 144 1716.1 
Ben Tre 1  8 7 147 1262.2 
Tra Vinh 1  7 11 85 1029.3 
Vinh Long 1 1 6 5 94 1041.5 
Dong Thap 2 1 9 8 119 1681.3 
An Giang 2 1 8 16 119 2155.8 
Kien Giang 1 1 13 12 118 1745.5 
Can Tho   4 5 36 1238.3 
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Hau Giang 1 1 5 12 54 768.4 
Soc Trang 1 2 8 12 80 1307.7 
Bac Lieu 1  6 7 50 877.9 
Ca Mau  1  8 9 82 1216.4 
(Source: GSO)  
The region’s main economic activities include agriculture, fishery and forestry with limited 
industry. For example, agriculture is by far the biggest contributor to the region’s economy. 
Statistical data showed that rice production in this region accounts for 50% of the whole 
country- 25244 thousand tons in 44975 of the whole country in 2013, and this is the nation’s 
biggest rice exporter. The region also contributes half of the country fishery output in 2013 
(more than 3 million tons out of the nation’s 6 million tons). The region has a great potential 
in tourism as they achieved 7 million domestic visitor and 700 thousand international visitors 
in 201536, an increase of 16.6% and 7.7% respectively. Total revenue from tourism reached 
8.635 billion VND in 2015 (a 33.3% increase compared to 2014). Thus, the importance of 
this region to Vietnam cannot be clearer.  
The geography of the region, as a river delta dictates its people’s life style and culture. Rivers 
and canals involve in almost all aspect of life here and there are many villages and communes 
that are accessible only via waterway. However, in the recent notable rise of climate change, 
there have been great concerns about the impacts on life in the regions. Some of the effects  
are flooding and salt intrusions. Consequently, water resources would be damaged and lead 
to the reduction of agriculture and aquaculture production37. People’s livelihoods would be 
affected as a result, causing economic, social and political instability and unrest.  
5.2. Sanitation issues in the Mekong Delta  
Sanitation is an important matter for the region for several reasons: First of all, due to the 
fact that the region revolves around water, it is easier and more devastating for poor sanitation 
practices (polluted canals, lack of proper sewage system, untreated waste discharge…) to 
damage living environment and spread diseases and illness. Consequently, raise a public 
 
36 http://mdta.com.vn/news/Tin-tuc-du-lich/Dong-bang-song-Cuu-Long-lon-manh-tren-
ban-do-du-lich-1438/ 
37 http://www1.american.edu/ted/ICE/mekong-migration.html 
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health issue and threaten the well-being and welfare of the population. Statistically, the region 
showed that diarrhoeal diseases and intestinal infections are leading morbidity causes in the 
region with 298,3 and 220 cases per 100,000 populations respectively in 2013 (MOH).  
Secondly, poor sanitation practices cause damages to the water resources that consequently 
affect agriculture and aquaculture production. With climate change have already been 
bringing about an abnormal level of saltwater intrusion and flooding, poor sanitation 
conditions would compound on the situation and affect people’s livelihood and posing risk 
to national food security. The Environment –conflict links and dynamics can be illustrated 
below: 
 
Source: adopted from (Padilla, 2011) 
 
In addition, it can threaten the growth and development of local tourism due to the fact that 
poor sanitation can create health risks for tourists and damage the attractiveness of the sites.   
The region is characterised by a low rate of access to hygienic sanitation facilities as well as 
massive inequalities in access to improved sanitation, especially in the rural area. 
In the rural area, there are several main methods of defecation in the Mekong Delta  (Jensen, 
2014): Open defecation, fishpond latrine (private or share), “field combat” latrine, hygienic 
latrine. 
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Open defecation can take place literally anywhere, without a fixed place. There are two 
common grounds where it takes place and they are usually near where households live: into 
the river from river banks or dock, from boast, from “mobile shelters”; into field on beach or 
in mangrove forest. People do open defecation in the context of no access to fishpond latrine 
and often do it when there is nobody around (can be night or morning).  
Fishpond latrine can be either private or shared. Households with land can dig a pond to use 
it privately or share it with other households. The toilet only has an upper platform to cover 
the lower body of users. Users then defecate into ponds with fish which is usually close to 
household, neighbour and community. The toilet can be used at any time during the day.  
 Figure 25. Types of latrine 
 
 Open defecation 
 
 Fishpond/Hanging Latrine 
 
 Field combat Latrine 
 
Hygienic Latrine 
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A “field combat” latrine is a pond a dig in land close to a river or water source, in which 
“modern” equipment is installed, with flush latrine pan. However, there is no underground 
tank and the latrine would flush directly into fishpond or river.  
A hygienic latrine has sufficient land around it and flushed to a septic tank. It also has 
superstructure with squatting pan or sitting toilet and possibly a bathroom too. It must have 
an underground tank or pit. A hygienic latrine can be used at any time during a day.  
 For example, 12% of the population is using hanging latrine and nearly two third of the rural 
population is still using an unhygienic form of latrine. In addition, inequalities in access to 
improved sanitation has been large and consistent. Data is available with regard to income 
showed that the majority of the poorest has not had access to any form of hygienic sanitation. 
Other aspects of inequalities in sanitation and their consequences are either limited or needed 
more attention.  
Figure 26. Multiple Cluster Survey 2011 
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Source :Multiple Cluster Survey 2011 used in  (Jensen, 2014) 
In the urban area, cities in the Mekong Delta  received a lot of attention with regard to their 
sanitation problems as cities are expanding and growing. Main challenges remain such as 
water pollution from domestic and industrial waste. In urban areas, gutter and canals become 
a destination for untreated faecal waste from septic tanks and hanging latrines as well as 
dumping garbage (ADB, 2015). The wastewater management is a huge challenge for local 
government because of expensive investments in the piped sewage system and septic tanks. 
The problems are being compounded by climate change as the Mekong Delta  is a low-lying 
region and vulnerable to rising sea level. The consequences of rising sea level include salt 
intrusion to rivers and flooding.  
There have been various sanitation intervention programs in the Mekong Delta  aiming at 
increasing coverage and changing behaviours. At the national and regional level, the 
“National target programs on clean water and Rural Environment” was initiated in 1999 
aiming to improve the water infrastructure and environmental sanitation conditions in rural 
areas of Vietnam. The program gives households cash and subsidised materials so they can 
dig wells and build their toilets. Specific targets were set such as: by 2015 the rate of 
households using hygienic latrines reach 60%. Nationwide, the sanitation target was achieved 
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in 2013, however disparities between regions existed. The Mekong Delta  on had 46% of 
households in rural areas have access to sanitary latrines, well below the national average38 . 
Development Agencies such a UNICEF had also initiated approach such as CLTS in several 
provinces of the Mekong Delta , hoping to alter hygiene behaviours and eliminate open 
defecation. CLTS has been implemented by UNICEF in 2 Mekong Delta  provinces: An 
Giang and Dong Thap. Other agencies such as PLAN pioneered intervention methods such 
as Sanitation Marketing and Action Education. However, the disappointing results in 
sanitation in this region require more attention and effort from related stakeholders. 
5.3. Ben Tre province and Giong Trom 
Ben Tre province is a typical Mekong Delta  region province, it has all the social, 
geographical, cultural features of this region. In addition, it has one of the lowest rural 
sanitation coverage rate within the region and within the country. Ben Tre has been selected 
as the Mekong Delta  region’s representative to participate in several sanitation and hygiene 
intervention programs such as the WASHOBA, WOBA thus the WASH39 problems faced in 
Ben Tre can be considered common in the region. 
Giong Trom district is a typical rural district in Ben Tre, its communes have a wide range of 
sanitation coverage from low to high thus facilitating comparison. It also received several 
previous sanitation and hygiene interventions programs that aimed to target province-wide 
problem; therefore the local government understood and appreciated the importance and 
significance of the role of good sanitation and hygiene. Therefore, the results found in Giong 
Trom could be used to gain insights for not only Giong Trom district (that itself has nearly 
50,000 households with up to 170,000 population) but also across the whole Ben Tre 
province. Subsequently, up one being contacted, the local government expressed positive 
reception and they promised to provide any necessary support for the conduct of the research. 
In the political settings of Vietnam, local authority support is absolutely vital for the success 
of any surveying research activities.  
 
38 Ministry of Agriculture and Rural Development. Report on results of national target program for rural 
water supply and sanitation in 2013. Report No. 1377/BC-BNN- TCTL dated April 28, 2014.   
 
39http://www.bentre.gov.vn/Lists/TinTucSuKien/DispForm.aspx?ID=23416&ContentTypeI
d=0x01006B434E144EA34B09B66CBCE45AAE3E9100C1F820CD5EF17A4CA019FDF
092BFE002 
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6. Conclusion of chapter 4 
This chapter has provided a detailed understanding of what has been happening in the 
sanitation and hygiene landscape of Vietnam, why the particular Ben Tre province and Giong 
Trom district were selected in the research and why this thesis is important. 
In the next chapter, the methodologies to tackle the proposed empirical questions of this 
thesis shall be explained. 
CHAPTER 5: RESEARCH DESIGN AND ANALYSIS METHODS FOR EMPIRICAL 
INVESTIGATION 
1. Introduction 
This chapter aims to explain the research design that underpins this thesis. The structure of 
this chapter is as follow: 
Firstly, it provides some background information about the location of the survey, its 
problems with sanitation and hygiene and the rationale of the empirical questions addressed 
by this thesis. 
Secondly, it explains the sampling methodology applied in this thesis.  
Thirdly, it provides an explanation for the variables included in each empirical questions 
(meaning, type of data, how to measure). 
Fourthly, it provides a theoretical foundation for the planned analysis methods that will be 
used to address the empirical questions. 
Finally, it explains step by step the analysis methods used for each empirical questions, what 
hypothesis are proposed and how to test them. 
2. Background and the formulation of empirical questions 
Giong Trom is a rural district with 21 communes with different levels of rural sanitation 
coverage. which is defined as the proportion of households with hygienic latrine ownership 
and use. There are 49,120 households in the district. Its average rural sanitation coverage is 
60.67% but the number varies significantly among different communes: from the lowest of 
31.57% to the highest of 99.66% as demonstrated in the table below: 
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Table 16. Giong Trom sanitation situation summary 
  Commune Number of  Number of households  Coverage Group 
1 Thi Tran Households 
With hygienic latrine 
ownership 
(%) 
 
1 Chau Binh 2365 2357 99.66  
 
High 
2 Luong Phu 1878 1848 98.4 
3 Luong Quoi 1397 1361 97.42 
4 My Thanh 2256 1887 83.64 
5 Thuan Dien 1675 1165 69.55  
 
 
 
 
Average 
6 Son Phu 2075 1421 68.48 
7 Tan Thanh 3347 2268 67.76 
8 Hung Le 1862 1258 67.56 
9 Phong Nam 1696 1127 66.45 
10 Tan Loi Thanh 1845 1217 65.96 
11 Phuoc Long 2287 1475 64.49 
12 Thi Tran 2989 1922 64.3 
13 
Thanh Phu 
Dong 
2854 1577 55.26 
14 Chau Hoa 2630 1388 52.78 
15 Phong My 1090 563 51.65 
16 Tan Hao 2054 1038 50.54 
17 Binh Thanh 2753 1338 48.6  
 18 Long My 2144 1007 46.97 
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19 Luong Hoa 3014 1217 40.38  
Low 20 Hung Phong 1628 618 37.96 
21 Hung Nhuong 2931 1007 34.36 
Total  49120 29801 60.67 
Source: Giong Trom district healthcare centre 
The following issues were identified as the main challenges in achieving universal sanitation 
coverage and improve hygiene in the area (Ben Tre province in general, and Giong Trom 
district in particular) from secondary data and interviews with the local government in Ben 
Tre province and Giong Trom district that are in charge of rural sanitation. 
Firstly, many households currently failed to make the decision of owning a hygienic latrine 
at home. Instead, they are still using other forms of unhygienic latrine, mainly fish pond 
hanging latrine, that not only posed a threat to the surrounding environment, community but 
also a risk to their own safety and welfare. The challenge was how to encourage more 
households to own a hygienic latrine in order to increase sanitation coverage in the district’s 
rural area.  
Secondly, many households did have a hygienic latrine at home, but the households’ 
members still failed to use it regularly. In fact, they still kept the unhygienic latrine 
simultaneously with the hygienic flush latrine and were using both forms of latrine. Using 
hygienic latrine has not become a regular habit for many people and as a result, it might bring 
about potential health and environment risks. It was found that there are two types of people 
who were using unhygienic latrine there: involuntary (those without access to a hygienic 
latrine at home) and voluntary (those even with access to a hygienic latrine chose to use 
unhygienic latrine). The challenges here as : how to encourage households that currently have 
both types of latrine to get rid of the unhygienic one; and how to encourage voluntary 
unhygienic latrine users to stop.  
In addition to the sanitation coverage issues, hygiene practices such as handwashing with 
soap at critical times (after defecation and before preparing meals or eating) (HWWS) have 
also been a priority topic for promotion of the local government. There was currently no 
previous statistical data about handwashing with soap practice in the district as well as in the 
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province of Ben Tre. However, discussion with local public health officials and hygiene 
promotors revealed the limited presence of a habit of HWWS at critical times in rural 
communities of Giong Trom. Staff admitted that raising awareness and encourage the habit 
of HWWS at critical times among the local population was a difficult challenge. A deeper 
understanding of what would influence the behaviour of HWWS at critical times would be 
very helpful to them.   
Local government at district and commune level have been trying to raise the importance of 
rural sanitation coverage to higher level policymakers. However, they haven’t had the 
information and data about the consequences of poor sanitation and hygiene practices in their 
area. If that piece of information could be compiled, then they could have the evidence to 
make a stronger case and raise more attention to the interested parties and authorities to 
strengthen the effort on improving  local sanitation coverage and hygiene practices.  
While there have been many encouraging sanitation and hygiene achievements in this district, 
given the limited resources given to the local government and the scale of the challenges to 
universal sanitation coverage (there are still about more than 20,000 households within the 
district are without hygienic latrine), it was absolutely essential that the district must use its 
resources more effectively and efficiently. The challenge was based on evidence and insights 
discovered, how to analyse past intervention programs to draw lessons and propose more 
appropriate approaches for future intervention programs. These lessons and experience then 
can be shared with other interested parties as they have the potential to deliver a wider 
implication to Ben Tre province and the Mekong Delta  as a whole. 
Therefore, this thesis would aim to address these challenges by investigating the following 
empirical questions in Giong Trom district, Ben Tre province: 
-Question 1: Which factors (general, contextual, psychosocial) are associated with hygienic 
latrine ownership? 
The rationale for the proposal of the question: Knowing and understanding what factors that 
could influence a person’s hygienic latrine ownership decision would be very helpful for any 
related parties in the region, that were interested in working toward a higher rate of hygienic 
latrine ownership in Giong Trom district, and consequently higher rural sanitation coverage. 
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-Question 2: Why did households still decide to keep an unhygienic latrine while already 
having a hygienic latrine at home? Which factors (general, contextual, psychosocial) that 
were associated with that decision/behaviour? 
The rationale for the proposal of the question: Unhygienic latrine ownership was an 
undesirable phenomenon in the Mekong Delta  in general, and in Ben Tre rural areas in 
particular.  Rural households have been encouraged to get rid of it as soon as it is possible. 
While many households were forced to keep it because they didn’t have a better alternative, 
some chose to keep it voluntarily. A better understanding of why people choose to keep the 
hanging/fishpond latrine would enable more effective strategies to persuade households to 
get rid of it.  
-Question 3: Which factors (general, contextual, psychosocial) were associated with 
participants’ behaviour of regularly using a hygienic latrine?  
The rationale for the proposal of the question: While many people without access to hygienic 
latrine had no choice but use unhygienic latrine, there were many people with access to 
hygienic latrine still chose to use hanging latrine voluntarily. In order to persuade them to 
give up this behaviour, an understanding of what factors could influence the behaviour would 
be helpful to policymakers and promoters.  
-Question 4a: Which factors (general, contextual, psychosocial) were associated with 
participants’ behaviour of frequently practising handwashing with soap at critical times? 
The rationale for the proposal of the question: Promoting frequent handwashing with soaps 
at critical times has always been a priority policy in Vietnam as it has been the cheapest and 
most effective way to prevent infectious diseases, especially among vulnerable groups such 
as under-5 children. A better understanding of the socio-psychological determinants of the 
behaviour would equip stakeholder groups with valuable knowledge when designing and 
implementing behavioural change campaigns aimed to promote HWWS practice. 
-Question 4b Which factors (general, contextual, psychosocial) were associated with 
participants’ behaviour of forgetting practice handwashing with soap at critical times? 
The rationale for the proposal of the question: While many people did know about the 
benefits of HWWS, as a matter of fact, they did just forget to do it for many reasons and it 
was an undesirable situation, as admitted by staff at Giong Trom district health centre.  
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Therefore, a better understanding of the socio-psychological determinants of why people 
would forget to HWWS  would be helpful to local hygiene promotors and other related 
parties.  
-Question 5: What were the health consequences associated with poor sanitation and 
hygiene? 
The rationale for the proposal of the question: Although it was difficult to attribute the cause 
of any infectious diseases solely on poor sanitation conditions. A comparation of the disease 
incidence rate between groups with different levels of access to hygienic latrine could 
demonstrate some observations and insights about the effect of poor sanitation on health. 
-Question 6: What were the non-health consequences of the lack of access to hygienic latrine? 
The rationale for the proposal of the question: The lack of access to hygienic latrine not only 
had health effects on households but also had non-health welfare effects. By exploring the 
welfare effects on households with different levels of access to hygienic latrine, evidence of 
the impact could be demonstrated to the interested bodies.  
-Question 7: What are the implications for potential future intervention programs in 
sanitation and hygiene in the region? How can an intervention program be successful? 
The rationale for the proposal of the question: Recommended interventions related to 
sanitation and hygiene behaviours are produced based on the information and data collected 
from this thesis. They are then compared to currently implementing programs in Giong Trom 
and Ben Tre (both successful and not so successful ones). Based on that analysis, lessons and 
new insights could be raised on how to improve the efficiency and effectiveness of future 
programs. 
3. Sampling  
In order to answer these empirical questions, this thesis conducted a cross-sectional survey 
with households in the Giong Trom district in communes with different levels of sanitation 
coverage. Households were selected using cluster random sampling method with details 
below. 
Commune selection to determine the researched area was done as follow: 
  127 
Giong Trom 22 communes. They were ranked in descending order based on their sanitation 
coverage rate and divided into 3 groups.: the high group contains communes with coverage 
of more than 70%; the average group's coverage is 50%-70%; the low group's group is below 
50%.  
In each group, the communes were assigned a random number on Excel and chosen 
randomly. As a result, the 3 chosen communes were: My Thanh (83.64%), Thuan Dien 
(69.55%) and Hung Nhuong (34.46%).  
The sample size was determined as follow: Given the budget and resources as well as 
comparison to similar study (Harter et al, 2018), the sample size is set at a minimum of 750, 
with each commune should have at least 250 households interviewed. 
Households selection: Each commune was divided into villages.  
In each commune, each village at least 3 (rural) villages were chosen randomly. Local guides 
are hired in each commune to introduce the survey teams to households in order to ensure 
trust and credibility as well as encourage participation from households. 3 teams were formed  
Households were selected using a random walk, each day, before in which survey teams took 
randomly different paths and interviewed 1 in every 3 households on their path. If a 
household was unavailable or chose to refuse to participate for any reasons, the next available 
household would be chosen instead, before the random walk was resumed. If after 3 villages 
the number of households was not sufficient, 1 or 2 of the remaining villages would be 
selected so that the process could continue until the required sample size was reached. 
Interviewee selection: In each household, the interviewed person must meet the following 
criteria.  
- At least 18 years old at the interview date; 
- Must live in the household for at least 12 months prior to the interview; 
- Having an understanding of the household's situation with regard to sanitation decision; 
- Be willing to take part in the study and sign a written consent prior to the interview 
The data-collecting procedure was conducted as follow: 
Permission to conduct the survey was obtained from the Provincial People Committee and 
the Department of Health. 
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2 teams were forms comprised of 4 surveyors and 2 local guides: the principal researcher, 3 
fieldworkers. 2 out of 3 fieldworkers were the staff of Ben Tre Preventive Medicine Centre 
who had been working on rural sanitation and hygiene work in Ben Tre, the other was an 
experienced fieldworker from Hanoi. Each team was made of 1 member from Hanoi and 1 
from Ben Tre, along with a local guide who knew the local area and its population. 
Fortunately, during the survey, in all 3 communes, it was possible to ask the communal health 
centres to recommend and request the local guides  to accompany the teams.  
3 fieldworkers received 1-day training on how to complete the questionnaire from the 
principal researcher at Ben Tre Preventive Medicine Centre to clarify issues such as : 
• Definition and meaning of all questions and responses options included in the 
questionnaire. 
• Sampling method and household selection method. 
• How to provide information and obtain written consent from participants. 
• Checklist criteria on hygienic latrine as issued by the Ministry of Health and how to 
conduct the check on site. 
• How to check for handwashing facilities and soap. 
• How to clarify each question and response to participants should they have enquiries 
in each item. 
• How to time the interview within the targeted timeframe. 
• Ensure participants check and sign their questionnaire.  
• At the end of the training, the questionnaire was tested on the 2 members from Ben 
Tre and some amendments were made on some wordings of the document to be 
clearer for the local people. Fortunately, as the 2 Ben Tre members had extensive 
experience working in water, sanitation and hygiene in Ben Tre, their comments on 
the questionnaire were very helpful to clarify the documents before the fieldwork 
started. In addition, they had no difficulties to understand the relevant terms and 
concepts included in the questionnaire. 
The survey was conducted at 1 commune at a time, in the following order My Thanh-Thuan 
Dien- Hung Nhuong. 
In each commune, the villages were numbered and 3 were first chosen randomly using Excel. 
The names of the villages were passed on to the corresponding guide in each commune.  
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In the first day in each commune, each team started from a different village. In each village, 
the guide was asked to start at a random route and remember where they were when the day 
finished so it could continue the next day. 
The questionnaires were counted after each day, when around 160 questionnaires were 
collected from the first 2 villages, both teams would start at the 3rd village the next day. In 
the 3rd village, 2 teams would start from different random points allocated by the guides. 
However, requests were made to the guides on duty that the 2 teams shouldn’t overlap on 
their path.  
In addition, the following people were interviewed and contacted for information during the 
survey: 
• 1 head of division for rural sanitation at VIHEMA (prior to the Ben Tre trip); 
• 1 head of rural sanitation division of Ben Tre Preventive Medicine Centre; 
• 1 deputy heads of Giong Trom District People Committee; 
• 1 deputy heads of Giong Trom district health centre; 
• 3 deputy heads/heads of My Thanh, Thuan Dien, Hung Nhuong commune People 
Committee; 
• 3 heads of communal health centre in My Thanh, Thuan Dien, Hung Nhuong; 
• 3 representatives of Women Union at communal level in My Thanh, Thuan Dien, 
Hung Nhuong. 
4. Variables explanation  
This thesis utilised the RANAS model to explain behaviours related to sanitation and 
hygiene. Data of the following variables were collected for each participant. 
General contextual and personal information: The first part of the questionnaire collected 
basic information about the participating household and participant. 
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Table 17. Demographic explanatory variables explanation 
Variable Range of value Type of data  Measurement/code 
Commune 1 out of 3 
participating 
communes 
Nominal My Thanh=1 
Thuan Dien=2 
Hung Nhuong=3 
Village Open Nominal   
Age Open Scale   
Gender Male 
Female 
Nominal Male=1 
Female=2 
Main source of income Type of jobs  
The variable is then 
reduced to 3 
categories  
Agriculture 
Seasonal 
The rest  
Nominal Agriculture=1 
Seasonal=2 
Other=3 
Possession of poverty 
certificate 
Yes  
 No 
Nominal  Yes=1 
No=0 
Education level Number of years in 
education is 
converted into the 
corresponding level 
of education. 
1 addition point is 
added to each 
additional level   
Scale  Illiterate=1 
Literate=2 
Primary school=3 
Lower secondary=4 
Upper secondary=5 
University=6 
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Postgraduate=7 
 
Household’s size: Number of 
people living in the household 
Open Scale  
Number of generations living 
together 
Open Scale  
Number of women living in 
the household 
Open Scale  
 Number of children under 5 
living in the household  
 
Open Scale  
In addition to the general information, variables contained in the RANAS model were 
explored with regard to hygienic latrine ownership and use: 
Table 18. Behavioral measurement and RANAS explanatory variables explanation 
Variable Range of value Type of 
data 
Measurement/Code 
Type of current latrine  Hygienic flush latrine with 
septic tank 
Unhygienic 
Fishpond/hanging latrine 
Nominal  Hygienic flush latrine 
with septic tank 
=1 
Hygienic flush latrine=7 
Status of the current 
latrine  
(Checked against a set of 
criteria set by the MOH) 
Unhygienic 
Hygienic 
Nominal  Unhygienic=0 
Hygienic=1 
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Regular use of the 
hygienic latrine (when 
one is available) 
Yes  
No 
Nominal  No=0 
Yes=1 
Intention of the 
household to own and 
use hygienic latrine 
No intention to do so 
In the next 6 months from now 
In the next 3 months from now 
In a period of less than 1 
month from now 
Already have and use a 
hygienic latrine 
Ordinal No intention to do so=1 
In the next 6 months 
from now=2 
In the next 3 months 
from now=3 
In a period of less than 1 
month from now=4 
Already have and use a 
hygienic latrine=5 
RISK FACTORS 
Factual Health 
Knowledge 
Questions and answers were consulted with VIHEMA and included 
in the guide for interviewers. 
Factual knowledge 1: 
Infecting mechanism of 
diarrheal diseases  
Pass or Fail Nominal  Pass=1 
Fail=0 
Factual knowledge 2: 
Severity of diarrheal 
diseases 
Pass or Fail Nominal  Pass=1 
Fail=0 
Factual knowledge 3: 
Symptoms of diarrheal 
diseases  
Pass or Fail Nominal  Pass=1 
Fail=0 
Factual knowledge 4: 
Impact of handwashing 
Pass or Fail Nominal  Pass=1 
Fail=0 
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with soap on preventing 
diarrheal diseases 
Factual knowledge 5: 
Knowledge of what is a 
hygienic latrine and how 
to maintain it 
Pass or Fail Nominal  Pass=1 
Fail=0 
Factual knowledge 6: 
Impact of ownership and 
use of hygienic on 
preventing diarrheal 
diseases 
Pass or Fail Nominal  Pass=1 
Fail=0 
Overall factual 
knowledge: Combined 
number of all the 
correctly answered 
questions from a 
participant 
Open from 1 to 7 
Participants with no correct 
answers were marked 1 
Participants will all correct 
answers were marked 7 
Scale 1-7 
Perceived Vulnerability: 
How high do you think 
is the Risk of you and 
your family getting 
diarrheal diseases  
5-point monopolar Likert 
scale 
Ordinal/
Scale  
Very low=1 
Very high =5 
Perceived Severity: How 
seriously do you think is 
the consequence on your 
life if you are infected 
with diarrheal diseases  
5-point monopolar Likert 
scale 
Ordinal/
Scale 
Not at all serious=1 
Extremely serious/ 
possibly fatal =5 
ATTITUDE FACTORS FOR HYGIENIC LATRINE 
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Beliefs about benefits: 
How beneficial do you 
think is a hygienic latrine 
to your health 
5-point monopolar Likert 
scale 
Ordinal/
Scale 
Not at all beneficial=1 
Extremely 
beneficial/Essential=5 
Disgust: How unsanitary 
do you think is to use an 
unhygienic latrine such 
as the fishpond latrine 
5-point monopolar Likert 
scale 
Ordinal/
Scale 
Not at all unsanitary=1 
Extremely unsanitary=5 
User Preference: How 
much do you enjoy using 
a hygienic latrine 
5-point monopolar Likert 
scale 
Ordinal/
Scale 
Not at all= 1 
Extremely=5 
Desirable features of 
latrine: What 
characteristics would 
you expect your latrine 
to have 
Clean 
Convenient  
Natural 
Safe 
Nominal  Clean=1 
Convenient=2  
Natural=3 
Safe=4 
NORMS FACTORS FOR HYGIENIC LATRINE 
Other's behaviour: How 
many people in your 
neighbour do you know 
that does not own a 
hygienic latrine? 
5-point monopolar Likert 
scale 
And 1 option of do not know.  
This variable is subsequently 
transformed into a nominal 
variable with 2 value: do not 
know or have very few 
neighbours not having a 
hygienic latrine; OR have at 
least some neighbours not 
having a hygienic latrine. 
Ordinal  Almost everybody=1 
Almost nobody=5 
Do not know=6 
After transformation, 
the values are coded as: 
Do not know or have 
very few neighbours not 
having a hygienic latrine 
=0 
Have at least some 
neighbours not having a 
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hygienic latrine at 
home=1 
Appreciation of Other’s 
behaviour (Other’s 
approval): How highly 
do you value a neighbour 
family 's hygienic and 
sanitary awareness if 
they own and use a 
hygienic latrine  
5-point monopolar Likert 
scale 
Ordinal/
Scale 
Not at all=1 
Extremely=5 
Social status: How 
highly do you think is 
having a hygienic latrine 
at home would raise your 
household's social status 
among the neighbour 
and community  
5-point monopolar Likert 
scale 
Ordinal/
Scale 
Not at all=1 
Extremely=5 
Personal norms: how 
regretful/guilty do you 
feel when you use an 
unhygienic latrine and 
practice open defecate to 
the environment  
5-point monopolar Likert 
scale 
Ordinal/
Scale 
Not at all=1 
Extremely=5 
ABILITY FACTOS FOR HYGIENIC LATRINE 
Technical know-how: 
Do you know about the 
technical of how to 
construct and maintain a 
hygienic latrine  
Yes  
No  
Nominal No=0 
Yes=1 
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Perceived cost: How 
much do you think a 
hygiene latrine would 
cost  
*the average cost for a 
basic hygienic latrine at 
the district is around 5 
million VND 
Open 
The variable is then 
transformed into a nominal 
variable with 3 values: don’t 
know; have a less than 
average perception of  the 
real cost; have a more than 
average perception of  the 
real cost. 
Nominal Don’t know=1 
The rest is open 
After transformation, 
the values are coded as: 
Don’ know=1 
Less than or equal 
average=2 
More than average=3  
Confidence in 
performance (self-
efficacy): How confident 
are you that using 
hygienic latrine becomes 
a regular habit of you 
and your family  
5-point monopolar Likert 
scale 
Ordinal Not confident at all=1 
Almost Certain=5 
Variables related to the decision to keep an unhygienic latrine: 
Variable Range of value Type of 
data 
Measurement 
Code 
Reason for keeping 
more than 1 type of 
latrine  
Economic (Fish 
farming)  
Backup plan in case 
there is a large 
number of 
residents/guests 
Removal of an UHL is 
a burden/lack of 
motivation 
Nominal Economic (Fish farming) =1 
Backup plan in case there is a 
large number of 
residents/guests=2 
Removal of an UHL is a 
burden/lack of motivation=3 
Still using daily by self or family 
‘s members =4 
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Still using daily by 
self or family ‘s 
members 
 
 
Variables about the behaviour of using unhygienic latrine voluntarily: 
Variable Range of value Type of 
data 
Measurement 
Code 
Frequency of using 
unhygienic latrine  
5-point monopoly Likert 
scale 
Ordinal Everyday =1 
Almost never=5 
Reason for not using 
hygienic latrine when 
it is available  
Convenience 
Habit 
Forced cause 
Nominal  Convenience/ Preference 
the current type of 
latrine=1 
Habit only using HL at 
night/ using UHL at the 
rest of the day=2 
Forced to due to a long 
queue when needed=3 
 
Variables related to handwashing with soap at critical times: 
Variable Range of value Type of data Measurement/ 
Code 
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Frequency of 
handwashing with soap 
practice at critical times 
(after defecation and 
before eating/preparing 
food) in the last 24h hour 
Open 
  
Scale  
Availability of 
handwashing facility 
AND soap  
Yes  
 No 
Nominal  No=0 
Yes=1 
Frequency of forgetting 
handwashing with soap at 
critical times  
5-point monopolar Likert 
scale 
Ordinal Always =1 
Almost never=5 
ATTITUDE FACTORS FOR HWWS 
Beliefs about benefits: 
How beneficial do you 
think is frequent 
handwashing with soap 
at critical times on your 
health 
5-point monopolar Likert 
scale 
Ordinal/Scale Not at all beneficial=1 
Extremely 
beneficial/Essential=5 
Perceived costs: How 
expensive do you think 
about the purchase of 
soap and use it daily  
5-point monopolar Likert 
scale 
Ordinal/Scale Very expensive=1 
Very cheap=5 
Disgust: How unsanitary 
do you think is not 
practice handwashing 
with soap after 
defecation and before 
eating/preparing food 
5-point monopolar Likert 
scale 
Ordinal/Scale Not at all =1 
Extremely 
unsanitary=5 
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User preference of soap: 
How much do you enjoy 
practising hand washing 
with soap 
5-point monopolar Likert 
scale 
Ordinal/Scale Not at all= 1 
Extremely =5 
NORMS FACTORS FOR HWWS 
Other's behaviour: How 
many people in your 
neighbour do you know 
that does not practice 
handwashing with soap 
at critical times 
5-point monopolar Likert 
scale 
Then this variable is 
transformed into a 
nominal variable with 3 
outcomes: 
Don’t know or have a 
few neighbours not 
practising handwashing 
with soap at critical times 
Having at least some 
neighbour not practising 
handwashing with soap 
at critical times 
 
Nominal   
 
Don’t know or have a 
few neighbours not 
practising 
handwashing with 
soap at critical 
times=0 
Having at least some 
neighbours not 
practising 
handwashing with 
soap at critical 
times=1 
 
Appreciation of other’s 
behaviour: How highly 
would you appreciate 
your neighbour if he/she 
frequently practices 
handwashing with soap 
at critical times  
5-point monopolar Likert 
scale 
Ordinal/Scale Not at all=1 
Extremely highly=5 
ABILITY FACTOS FOR HWWS 
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Financial ability: How 
likely will you regularly 
purchase soap for regular 
handwashing at critical 
times 
5-point monopolar Likert 
scale 
Ordinal/Scale Not at all=1 
Almost certain=5 
Confidence in 
performance: How 
confident do You feel 
that you can regularly 
remember to practice 
handwashing with soap 
at critical times 
5-point monopolar Likert 
scale 
Ordinal/Scale Not at all=1 
Extremely =5 
Confidence in 
continuation: How 
confident  are you that 
handwashing with soap 
will become your habit  
5-point monopolar Likert 
scale 
Ordinal/Scale Not at all=1 
Very highly=5 
SELF-REGULATION FACTOR FOR HWWS 
Personal norms: How 
strong do you feel that 
you have a personal 
obligation to do 
handwashing with soap 
at critical times 
5-point monopolar Likert 
scale 
Ordinal/Scale Not at all=1 
Extremely =5 
Obligation to others: How 
strong do you feel obliged 
to remind your family to 
practice handwashing with 
soap at critical times 
5-point monopolar Likert 
scale 
Ordinal/Scale Not at all=1 
Extremely=5 
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Variables related to the health burdens associated with different levels of sanitation access 
are considered: 
Table 19. Variables related to the health burdens associated with different levels of sanitation 
access 
Variable Range of value Type of data Measurement 
Code 
Frequency of family members 
affected by diarrhoeal diseases 
in the last 2 weeks  
Open Scale  
Infection of water-borne 
diseases in the last 12 months: 
diarrhoeal diseases, parasitic 
infection, trachoma, foot-hand-
mouth by family members 
Yes or No Nominal  No=0 
Yes=1 
What would you do if family 
members are infected by water-
borne diseases: diarrhoeal 
diseases, parasitic infection, 
trachoma, foot-hand-mouth 
Self-examination 
and treatment 
(such as google) 
Go to see medical 
staff 
Do nothing  
 
Nominal  Self-examination and 
treatment (such as 
google) =1 
Go to see medical 
staff=2 
Do nothing =3 
 
Where would you go to seek 
medical treatment for water-
borne diseases  
Family member 
or within 
community 
Village/Commun
e Health Centre 
District/City 
Hospital 
Nominal  Family member or 
within community=1 
Village/Commune 
Health Centre=2 
District/City 
Hospital=3 
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Number of days you or your 
family lost due to these diseases 
over the last 12 months  
Open Scale  
Financial costs in Vietnam Dong 
you and your family must spent 
due to the infection of these 
diseases over the last 12 months  
Open Scale  
Variables relate to the non-health burdens associated with different levels of sanitation access 
are considered: 
Table 20.Variables relate to the non-health burdens associated with different levels of 
sanitation access 
Variable Range of value Type of 
data 
Measurement 
Code 
Interviewee’s perception of 
safety (fall) risk without a 
hygienic latrine and forced use 
of unhygienic latrine   
Yes or No Nominal  No=0 
Yes=1 
Interviewee’s perception of 
environmental pollution risk to 
one ‘s health without a hygienic 
latrine and forced use of 
unhygienic latrine   
Yes or No Nominal  No=0 
Yes=1 
Interviewee’s perception of 
privacy affected, and 
embarrassment arisen without a 
hygienic latrine and forced use 
of unhygienic latrine   
Yes or No Nominal  No=0 
Yes=1 
Interviewee’s perception of 
degrading living environment as 
Yes or No Nominal  No=0 
Yes=1 
  143 
a result of the lack of hygienic 
latrine and forced use of 
unhygienic latrine   
Interviewee’s perception of 
impact on working/studying as a 
result of the lack of hygienic 
latrine and forced use of 
unhygienic latrine   
No impact 
Waste of time due to 
finding latrine 
Unmet sanitation 
needs causing stress 
and unpleasant  
Nominal  No impact=0 
Waste of time=1 
Unmet needs=2 
Variables related to aspects and evaluation criteria of the policies promoting sanitation and 
hygiene in Giong Trom, Ben Tre are examined: 
Table 21. Evaluation criteria of the policies promoting sanitation and hygiene 
Variable Range of value Type of 
data 
Measurement 
Code 
Information about 
current sanitation 
policies  
Open Qualitative  
The most significant 
of barrier to hygienic 
latrine ownership 
faced by household 
High construction costs 
Preference of fish pond 
latrine to hygienic latrine 
No motivation to switch 
as everybody around uses 
fish pond latrine 
Not in a possession of a 
stable house or no land 
available  
Reluctance to 
indebtedness from 
Nominal  High construction costs=1 
Preference of fish pond 
latrine to hygienic 
latrine=2 
No motivation to switch as 
everybody around uses 
fish pond latrine=3 
Not in a possession of a 
stable house or no land 
available=4 
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hygienic latrine 
ownership 
 
 
Reluctance to indebtedness 
from hygienic latrine 
ownership=5 
 
Information demand 
of household with 
regard to hygiene and 
sanitation  
 Nominal  No=0 
Yes=1 
Data processing: All collected questionnaires were checked immediately at the end of the 
day by the principal researcher for correctness and resolving any issues arisen.  
After returned to Hanoi, the quantitative Data then was digitally inputted excel database by 
the principal researcher. 20% of the questionnaire was reinputted randomly to assess the 
accuracy of the data inputting.  
The statistical package used was SPSS version 24.  
Qualitative data from interviews with officials were recorded (with permission) or written 
down (when permission was not granted). Then they were transcribed and used for analysis 
and information extraction if necessary.  
5. Analysis methods explanation 
The main analysis methods used to address the empirical questions in this thesis will be 
presented. 1 empirical question could be attempted by 1 or all of the methods. 
5.1. Doer and non-doer analysis  
The method is used to determine what are the most important and critical factors that 
influence a particular behaviour. It is done by comparing 2 groups: doer- those who do the 
behaviour and non-doer-those who don’t. Factors with a large difference between those 2 
groups would signify their significance in influencing the behaviour. The method comprises 
of 3 main steps: 
Step 1: The behaviour in concern will be specifically and clearly defined so that the sample 
could be divided into 2 clear groups of doer and non-doer. Numerically, there should be a 
cut-off point in the defining variable that classifies the 2 groups.   
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Step 2: For each group, with each behaviour, the mean score of the behavioural factors will 
be calculated separately. The list of behavioural factors was determined by the context.  
Step 3: The mean scores of those behavioural factors will be compared between the doer and 
non-doer group. The higher the mean score difference of a behavioural factor between the 2 
groups, the more significant the behavioural factor was in influencing the behaviour.   
5.2. Multiple Regression Analysis  
Multiple Regression Analysis is a predictive analysis used to predict the value of a dependent 
variable based on the value of one or more independent variables. The summary below was 
based on standard statistics textbook such as (Daniel & Cross 2018) 
In essence, the main task is to find the best fitted line using the Ordinary Least Square (OLS) 
method. 
The general form of a regression equation is: 
Y = β0 + β1*x1 + β2*x2  … + βk*xk 
In which:  
Y is the dependent variable 
X is the explanatory variables 
β is the coefficient of the corresponding explanatory variable that is estimated using sample 
data.  
The model has the following assumptions : 
Assumption 1: The dependent variable should be measured on a continuous scale (i.e., it is 
either an interval or ratio variable). For example, the number of times a participant does 
handwashing with soap at critical times, or the score corresponding to the frequency of 
forgetting to practice handwashing with soap. 
Assumption 2: There are two or more independent variables, which can be 
either continuous (i.e., an interval or ratio variable) or categorical (i.e., 
an ordinal or nominal variable). Examples of nominal variables include gender (e.g., 2 
groups: male and female, profession (e.g., 5 groups: agricultural or non-agricultural). 
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Assumption 3: There is independence of observations (i.e., independence of residuals), 
which can be checked using the Durbin-Watson statistic. 
Assumption 4: There needs to be a linear relationship between (a) the dependent variable 
and each of your independent variables, and (b) the dependent variable and the independent 
variables collectively. This assumption can be checked by creating scatterplots and partial 
regression plots using SPSS Statistics, and then visually inspecting these scatterplots and 
partial regression plots to check for linearity.  
Assumption 5: The data needs to show homoscedasticity, which is where the variances along 
the line of best fit remain similar as you move along the line. It can be checked by plotting 
the studentized residuals against the unstandardized predicted values.  
Assumption 6: The data must not show multicollinearity, which occurs when you have two 
or more independent variables that are highly correlated with each other. This leads to 
problems with understanding which independent variable contributes to the variance 
explained in the dependent variable, as well as technical issues in calculating a multiple 
regression model. This problem can be detected through an inspection of correlation 
coefficients and the Tolerance/VIF values. 
Assumption 7: There should be no significant outliers, high leverage points or highly 
influential points.  
Assumption 8: Finally, the residuals (errors) are approximately normally distributed. This 
assumption can be checked by two common methods using a histogram (with a superimposed 
normal curve) and a Normal P-P Plot; or a Normal Q-Q Plot of the studentized residuals.  
If a Multiple Regression model is valid, it can: 
-Determine the overall fit or the variance explained of the model and the relative contribution 
of each of the independent variables to the total variance explained.  
-Forecast the impact of changes in the dependent variable when each of its independent 
explanatory variables’ changes. 
Hypothesis testing can be done via testing if there was a relationship between the dependent 
variable (Y) and the explanatory independent variable (Xi). 
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The null hypothesis is : there is no relationship and the corresponding coefficient is not 
statistically significant thus equal 0. 
Ho: βi =0. 
If Ho can be rejected, then a relationship can be confirmed. Subsequently, the sign (positive 
or negative) and the magnitude of the coefficient βi  can be examined and interpreted to gain 
insights on the nature of the relationship. 
5.3. Logistic regression analysis 
With a dichotomous dependent variable such as hygienic latrine ownership, the outcome can 
either yes or no, so multiple linear regression analysis will not work efficiently. Thus, 
Logistic regression normally is used instead, to predict the probability that an observation 
falls into one of two categories of a dichotomous dependent variable based on one or more 
independent explanatory variables, that can be scale continuous or categorical.  
The logistic regression model is based on the idea of odds and odds ratios and is explained 
in (Sperandei, 2014) as: 
If the probability of an event occurring is P% (defined as success), so the probability of that 
event not occurring is (100-P) % (defined as failure). The odds ratios (OR) of success in 
which the event occurs is defined as OR= P/(100-P).  
This is a monotonic transformation in which the odds ratios increase as the probability of 
success increases.  
As the probability of success increases from 0 to 100%, the odds ratio increases from 0 to 
positive infinity.  
A logit transformation the odds ratios to its natural logarithm form (log odds), it is also a 
monotonic transformation.  
As the odds ratios increases, its natural logarithm also increases and vice versa.  
The logistic regression model enables the establishment of a linear relationship between the 
logit transformation of a binary dependent variable (for example, ownership of hygienic 
latrine is either yes or no) and a group of explanatory independent variables. The model’s 
general form is: 
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Logit(P) = log(P/(1-P)) = β0 + β1*x1 + β2*x2 … + βk*xk 
In which:  
P is the probability of the event occurring 
X is the explanatory variables 
β is the coefficient of the corresponding explanatory variable.  
The model has the following assumptions: 
Assumption 1: The dependent variable should be measured on a dichotomous scale. 
Examples of dichotomous variables include gender (two groups: "males" and "females"), 
presence of hygienic latrine (two groups: "yes" and "no"), personality type (two groups: 
"introversion" or "extroversion"), body composition (two groups: "obese" or "not obese"), 
and so forth.  
Assumption 2: There are one or more independent variables, which can be 
either continuous (i.e., an interval or ratio variable) or categorical (i.e., 
an ordinal or nominal variable). Examples of continuous variables include revision time 
(measured in hours), intelligence (measured using IQ score), exam performance (measured 
from 0 to 100), weight (measured in kg), and so forth. Examples of ordinal variables include 
Likert items (e.g., a 7-point scale from "strongly agree" through to "strongly disagree"), 
amongst other ways of ranking categories (e.g., a 3-point scale explaining how much a 
customer liked a product, ranging from "Not very much" to "Yes, a lot"). Examples 
of nominal variables include gender (e.g., 2 groups: male and female), ethnicity (e.g., 3 
groups: Caucasian, African American and Hispanic), profession (e.g., 5 groups: surgeon, 
doctor, nurse, dentist, therapist), and so forth.  
Assumption 3: There is independence of observations and the dependent variable should 
have mutually exclusive and exhaustive categories. 
Assumption 4: There needs to be a linear relationship between any continuous independent 
variables and the logit transformation of the dependent variable, testable by the Box-Tidwell 
(Box et al. 1962) procedure to test for linearity. 
The coefficients of the explanatory variables are estimated via the maximum likelihood 
method. If the model is proven to be valid, the coefficients are interpreted as the rate of 
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change of the log form of the odd ratio of the probability of success, when each of the 
independent explanatory variables changes. The log form of the odd ratio is positively related 
to the odd ratio, which is in turn positively related to the probability of success.  
Hypothesis testing can be done via testing if there was a relationship between the dependent 
variable logit(P) and the explanatory independent variable (Xi). 
The null hypothesis is: there is no relationship and the corresponding coefficient is not 
statistically significant thus equal 0. 
Ho: βi =0. 
If Ho can be rejected, then a relationship can be confirmed. Subsequently, the sign (positive 
or negative) and  the magnitude of the coefficient βi can be examined and interpreted to gain 
insights on the nature of the relationship. However, because the dependent variable is in the 
logit form, caution should be noted with any interpretation to make sense of the results. 
6. Analysis procedure for each empirical question and their hypothesis proposals 
6.1. Question 1: Which personal factors and which psychosocial factors were associated 
with hygienic latrine ownership. 
Step1: Define the model. 
-This question is addressed using logistic regression analysis. 
-The dataset is defined as all cases collected 
-The dependent variable is: the likelihood of a participant’s hygienic latrine ownership. 
-The explanatory variables are divided into 2 groups: Personal contextual and RANAS group. 
The hypothesis about the relationship of each explanatory variable and the dependent 
variable was explained. 
Table 22. Empirical question 1 proposed hypotheses testing 
Variables in the 
model  
-Predicted relationship with the 
dependent variable 
-Null hypothesis (Ho) is: there was no 
association and the corresponding 
coefficient is not statistically 
significant  and equal 0. 
Previous studies included the 
explanatory variable  
Commune   
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Age The younger the participants are, the 
more likely they would have hygienic 
latrine ownership. 
Ho: Age didn’t have any association 
with the dependent variable. 
 
Gender   
Main source of 
income 
Participants with income from stable 
employment would be more likely to 
have hygienic latrine ownership than 
the participants with agriculture / 
seasonal unstable employment. 
Ho: Source of income didn’t have any 
association with the dependent 
variable. 
(Roma et al. 2010), (Ross et al. 
2011) 
Poverty certificate 
possession  
Participants in households not 
classified as “poverty” would be 
more likely to have hygienic latrine 
ownership. 
Ho: The possession of a poverty 
certificate didn’t have any association 
with the dependent variable. 
(Waterkeyn and Cairncross, 
2005), (Choudhury et al. 2006) 
Education level Participants with higher education 
level would be more likely to have 
hygienic latrine ownership than those 
with lower level of education. 
Ho: Education level didn’t have any 
association with the dependent 
variable. 
(Malebo, 2012) 
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Family size The bigger the size of participants’ 
household, the more likely they 
would have hygienic latrine 
ownership. 
Ho: Family size didn’t have any 
association with the dependent 
variable. 
(Barnard et al., 2013b) 
Number of 
generations living in a 
household 
The more generations living in 
participants’ household, the more 
likely they would have hygienic 
latrine ownership. 
Ho: Number of generations  didn’t 
have any association with the 
dependent variable. 
(Barnard et al., 2013b). 
Number of children  
participants have 
  
Number of Under-5 
children living in 
participants’ 
household 
The more Under-5 children living in 
participants’ household, the more 
likely they would have hygienic 
latrine ownership. 
Ho: Number of children  didn’t have 
any association with the dependent 
variable. 
(Barnard et al., 2013b). 
Number of women 
living in participants’ 
household 
The more women living in 
participants’ household, the more 
likely they would have hygienic 
latrine ownership. 
(Barnard et al., 2013b). 
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Ho: Number of women  didn’t have 
any association with the dependent 
variable. 
 
Variables in the model  -Predicted relationship with the 
dependent variable 
-Null hypothesis (Ho) is there was no 
association and the corresponding 
coefficient is not statistically 
significant  and equal 0. 
Previous studies included 
the explanatory variable 
Overall Factual 
knowledge 
Participants who achieved higher 
factual knowledge score would be 
more likely to have hygienic latrine 
ownership. 
Ho: Overall factual knowledge  didn’t 
have any association with the 
dependent variable. 
(Diallo et al., 
2007),(Barnard et al., 
2013a),(Waterkeyn 2013). 
 
Vulnerability 
perception of  related 
diseases  
The more likely participants think 
they/their family can be infected by 
diarrhoeal diseases, the more likely 
they would have hygienic latrine 
ownership. 
Ho: Vulnerability perception didn’t 
have any association with the 
dependent variable. 
Severity perception of  
related diseases  
The more severe participants think 
diarrhoeal diseases can affect them if 
contracted, the more likely they would 
have hygienic latrine ownership. 
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Ho: Severity perception didn’t have 
any association with the dependent 
variable. 
HL Instrumental 
beliefs 
The more beneficial participants think 
hygienic latrine ownership have on 
health, the more likely they would have 
hygienic latrine ownership. 
Ho: Beliefs about benefits didn’t have 
any association with the dependent 
variable. 
(Roma et al. 2010) 
Disgust arose from 
having to use 
unsanitary  unhygienic 
latrine 
The more unsanitary the participants 
feel about unhygienic latrine, the more 
likely they would have hygienic latrine 
ownership. 
Ho: Disgust didn’t have any 
association with the dependent 
variable. 
(Whaley and Webster, 2011) 
User Preference of 
hygienic latrine 
The more enjoyable the participants’ 
feel when using hygienic latrine over, 
the more likely they would have 
hygienic latrine ownership. 
Ho: User Preference didn’t have any 
association with the dependent 
variable. 
(Diallo et al., 2007) 
HL Descriptive norms Participants with more neighbours with 
hygienic latrine ownership would be 
more likely to have it than those with 
more neighbours without hygienic 
latrine ownership. 
(Diallo et al., 2007) 
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Ho: Other’s behaviour didn’t have any 
association with the dependent 
variable. 
HL Injunctive norms The more highly participants 
appreciate their neighbours if they have 
hygienic latrine ownership, the more 
likely they would have hygienic latrine 
ownership themselves. 
Ho: Appreciation and expectation of 
other’s behaviour didn’t have any 
association with the dependent 
variable. 
Social status The stronger the participants’ belief 
that owning hygienic latrine would 
raise their social status among their 
community, the more likely they would 
have hygienic latrine ownership. 
Ho: Social status didn’t have any 
association with the dependent 
variable. 
(Barnard et al., 2013a)    
( Kullman et al.  2011) 
Personal norm The more regretfully the participants 
feel when using unhygienic latrine, the 
more likely they would have hygienic 
latrine ownership. 
Ho: Personal norm didn’t have any 
association with the dependent 
variable. 
 
Confidence in 
Technical know-how 
Participants who are more confident 
that they know how to build and 
(Barnard et al., 2013a)    
( Kullman et al.  2011) 
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building and 
maintaining a hygienic 
latrine 
maintain a hygienic latrine, would be 
more likely to have hygienic latrine 
ownership. 
Ho: Confidence in Technical know-
how didn’t have any association with 
the dependent variable. 
Perceived cost to build 
a hygienic latrine 
 
Participants whose perceived 
construction cost of a hygienic latrine 
is equal or below the regional average, 
would be more likely to have hygienic 
latrine ownership than: 
- those who don’t know the cost (1)  
-and those whose perceived 
construction cost is higher than the 
regional average (2). 
Ho(1): There was no difference in the 
likelihood of hygienic latrine 
ownership between those who don’t 
know the cost and the reference group 
(those whose cost estimation is equal or 
below the regional average). 
Ho(2): There was no difference in the 
likelihood of hygienic latrine 
ownership between those whose 
perceived construction cost is higher 
than the regional average. 
(Hulland et al., 2015) 
Confidence in 
performance: 
The stronger the confidence of 
participants that using hygienic latrine 
can become their regular habit, the 
(Barnard et al., 2013a) 
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regularly use a 
hygienic latrine 
more likely they would have hygienic 
latrine ownership. 
Ho: Confidence in performance didn’t 
have any association with the 
dependent variable. 
Step 2: Model selection.   
3 logistic regressions will be run to identify relevant and statistically significant explanatory 
variables:  
-A model with the personal, contextual variables only; 
-A model with the RANAS variables only; 
-A combined model with statistically significant variables from the 2 previous models. 
Step 3: Obtain and test the final model’s suitability and assumptions. 
Step 4: Interpret the model and test and conclude the proposed hypotheses based on the 
empirical evidence found. 
6.2. Question 2: Why did households still decide to keep 2 types of latrine (unhygienic 
latrine while already having a hygienic latrine) at home? Which personal factors and 
which psychosocial factors that were associated with that decision 
Step1: Define the model. 
- This question is addressed using logistic regression analysis; 
- The dataset is defined to include only participants who have hygienic latrine ownership, 
some of which decide to keep unhygienic latrine; 
-The dependent variable is: the log odds of participants’ ownership unhygienic latrine (so 
they would own both types); 
-The explanatory variables are divided into 2 groups: Personal and contextual group and 
RANAS group. The proposed hypothesis about the relationship of each explanator variable 
and the dependent variable was based on similar previous studies used in empirical question 
1. 
Table 23. Empirical question 2 proposed hypotheses testing 
Variables in the 
model  
-Predicted relationship with the dependent variable 
-Null hypothesis (Ho) is there was no association and the corresponding 
coefficient is not statistically significant  and equal 0. 
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Commune  
Age  
Gender  
Main source of 
income 
 
Poverty certificate 
possession  
 
Education level Participants with higher education level were less likely to have 2 types of 
latrine. 
Ho: Education level wasn’t associated with the dependent variable.  
Family size The bigger the size of participants’ household, the more likely they have 2 
types of latrine. 
Ho: Family size wasn’t associated with the dependent variable. 
Number of 
generations living 
in a household 
The more generations living in participants’ household, the more likely 
they 2 types of latrine. 
Number of 
children  
participants have 
Ho: Number of generations wasn’t associated with the dependent variable. 
Number of Under-
5 children living 
in participants’ 
household 
 
Number of 
women living in 
participants’ 
household 
The more women living in participants’ household, the less likely they have 
2 types of latrine. 
Ho: Number of women wasn’t associated with the dependent variable. 
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Overall Factual 
knowledge 
The more factual knowledge/ the higher the score participants have, the less 
likely they have 2 types of latrine. 
Ho: Factual knowledge wasn’t associated with the dependent variable. 
Vulnerability 
perception of  
related diseases  
The more likely participants think they/their family can be infected by 
diarrhoeal diseases, the less likely they have 2 types of latrine. 
Ho: Vulnerability perception wasn’t associated with the dependent 
variable. 
Severity 
perception of  
related diseases  
The more severe participants think diarrhoeal diseases can affect them if 
contracted, the less likely they have 2 types of latrine. 
Ho: Severity perception wasn’t associated with the dependent variable. 
HL Instrumental 
beliefs 
The more beneficial participants think about hygienic latrine ownership to 
their health, the less likely they have 2 types of latrine. 
Ho: Beliefs about benefits wasn’t associated with the dependent variable. 
Disgust arose 
from having to use 
unhygienic latrine 
The stronger the disgust feelings arisen with participants when using 
unhygienic latrine, the less likely they have 2 types of latrine. 
Ho: Disgust wasn’t associated with the dependent variable. 
User Preference 
of hygienic latrine 
The higher participants’ preference to use hygienic latrine over unhygienic 
latrine is, the less likely they have 2 types of latrine. 
Ho: User preference wasn’t associated with the dependent variable. 
HL Descriptive 
norms 
Participants with more neighbours with hygienic latrine ownership would 
be less  likely to have 2 types of latrines than those with more neighbours 
without hygienic latrine ownership. 
Ho: Other’s behaviour didn’t have any association with the dependent 
variable. 
HL Injunctive 
norms 
The more highly participants appreciate their neighbours if they have 
hygienic latrine ownership, the less likely they would possess 2 types of 
latrine. 
Ho: Appreciation and expectation of other’s behaviour didn’t have any 
association with the dependent variable. 
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Social status The stronger participants’ belief that owning hygienic latrine would raise 
their social status among their community are, the less likely they have 2 
types of latrine. 
Ho: Social status didn’t have any association with the dependent variable. 
Personal norm The more regretful participants feel when using unhygienic latrine, the less 
likely they have 2 types of latrine. 
Ho: Personal norm didn’t have any association with the dependent variable. 
Confidence in 
Technical know-
how building and 
maintaining a 
hygienic latrine 
 
Perceived cost to 
build a hygienic 
latrine 
 
 
Confidence in 
performance: 
regularly use a 
hygienic latrine 
The stronger the confidence of participants that using hygienic latrine can 
become their regular habit, the less likely they own 2 types of latrine. 
Ho: Confidence in performance didn’t have any association with the 
dependent variable. 
 
Step 2: Select significant variables. 
3 logistic regressions will be run to identify relevant and statistically significant explanatory 
variables:  
-A model with the personal and contextual variables only; 
-A model with the RANAS variables only; 
-A combined model with statistically significant variables from the 2 previous models. 
Step 3: Obtain and test the final model’s suitability and assumptions. 
Step 4: Interpret the model and test and conclude the proposed hypotheses. 
Step 5: Participants are explicitly asked why they keep both types of latrine. The results are 
analysed in addition to the results from the logistic regression models. 
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6.3. Question 3: Which personal factors and which psychosocial factors were associated 
with participants’ behaviour of regularly using a hygienic latrine? 
Step1: Define the model. 
-This question is addressed using logistic regression analysis; 
-The dataset is defined as only participants with 2 types of latrine ownership; 
-The dependent variable is: likelihood of participant regularly uses hygienic latrine  while 
owning 2 types of latrine. 
-The explanatory variables are divided into 2 groups: Personal and contextual group and 
RANAS group. The proposed hypothesis about the relationship of each explanator variable 
and the dependent variable were based on similar previous studies used in empirical question 
1 and 2. 
 
 
Table 24. Empirical question 3 proposed hypotheses testing 
Variables in the 
model  
-Predicted relationship with the dependent variable 
-Null hypothesis (Ho) is there was no association and the corresponding 
coefficient is not statistically significant  and equal 0. 
Commune  
Age The younger the participants are, the more likely they regularly use 
hygienic latrine. 
Ho: Age didn’t have any association with the dependent variable. 
Gender  
Main source of 
income 
 
Poverty certificate 
possession  
 
Education level Participants with higher education level are more likely to regularly use 
hygienic latrine. 
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Ho: Education level didn’t have any association with the dependent 
variable. 
Family size  
Number of 
generations living 
in a household 
 
Number of 
children  
participants have 
 
Number of Under-
5 children living in 
participants’ 
household 
 
Number of women 
living in 
participants’ 
household 
 
Overall Factual 
knowledge 
The more factual knowledge/ the higher the score participants have, the 
more likely they regularly use hygienic latrine. 
Ho: Factual knowledge didn’t have any association with the dependent 
variable. 
Vulnerability 
perception of  
related diseases  
The more likely participants think they/their family can be infected by 
diarrhoeal diseases, the more likely they regularly use hygienic latrine. 
Ho: Vulnerability perception didn’t have any association with the 
dependent variable. 
Severity 
perception of  
related diseases  
The more severe participants think diarrhoeal diseases can affect them if 
contracted, the more likely they regularly use hygienic latrine. 
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 Ho: Severity perception didn’t have any association with the dependent 
variable. 
 HL Instrumental 
beliefs 
The more beneficial participants think about hygienic latrine ownership to 
their health, the more likely they regularly use hygienic latrine. 
Ho: HL Instrumental beliefs didn’t have any association with the 
dependent variable. 
Disgust arose from 
having to use 
unhygienic latrine 
The stronger the disgust feelings arisen with participants when using 
unhygienic latrine are, the more likely they regularly use hygienic latrine. 
Ho: Disgust didn’t have any association with the dependent variable. 
User Preference of 
hygienic latrine 
The higher participants’ preference to use hygienic latrine over unhygienic 
latrine is, the more likely they regularly use hygienic latrine. 
Ho: User preference didn’t have any association with the dependent 
variable. 
HL Descriptive 
norms 
One’s behaviour could be affected by their neighbour’s behaviour. The 
more neighbours that participants know not owning hygienic latrine and 
using unhygienic latrine, the less likely they regularly use hygienic latrine 
.  
Ho : HL Descriptive norms didn’t have any association with the dependent 
variable. 
 
HL Injunctive 
norms 
The higher participants’ appreciation for their neighbours for having 
hygienic latrine is, the more likely they regularly use hygienic latrine. 
Ho :HL Injunctive norms didn’t have any association with the dependent 
variable. 
 
Social status The stronger participants’ belief that owning hygienic latrine would raise 
their social status among their community, the more likely they regularly 
use hygienic latrine. 
Ho : Social status didn’t have any association with the dependent variable. 
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Personal norm The more regretful participants feel when using unhygienic latrine, the 
more likely they regularly use hygienic latrine. 
Ho : Personal norm didn’t have any association with the dependent 
variable. 
 
Confidence in 
Technical know-
how building and 
maintaining a 
hygienic latrine 
 
Perceived cost to 
build a hygienic 
latrine 
 
 
Confidence in 
performance: 
regularly use a 
hygienic latrine 
The stronger the confidence of participants that using hygienic latrine can 
become their regular habit, the more likely they regularly use hygienic 
latrine. 
Ho : Confidence in performance didn’t have any association with the 
dependent variable. 
 
Step 2: Select significant variables. 
3 logistic regressions will be run to identify relevant and statistically significant explanatory 
variables:  
-A model with the personal and contextual variables only; 
-A model with the RANAS variables only; 
-A combined model with statistically significant variables from the 2 previous models. 
Step 3: Obtain and test  the final model’s suitability and assumptions. 
Step 4: Interpret the model and test, conclude the proposed hypotheses based on existing 
empirical evidence. 
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Step 5: Participants are explicitly asked why they regularly use unhygienic latrine despite 
having hygienic latrine. The results are analysed in addition to the results from the logistic 
regression models. 
Step 6: Conduct doer and non-doer analysis in which explanatory variables of these 2 groups 
are compared to determine the important influencing factors that drive the behaviour of 
regularly use hygienic latrine. Compare the results with outcomes from step 4 and 5. 
6.4. Question 4a: Which personal factors and psychosocial factors were associated with 
participants’ behaviour of frequently practising HWWS at critical times? 
Step1: Define the model. 
-This question is addressed using Multiple Linear Regression Analysis ; 
-The dataset is defined as all participants in the survey ; 
-The dependent variable is: number of times that participants did handwashing with soap at 
critical times in the last 24 hours prior to the interview (recalled, self-reported by 
participants); 
-The explanatory variables are divided into 2 groups: Personal, contextual and RANAS. 
Table 25. Empirical question 4a proposed hypotheses testing 
Variables in the 
model  
-Predicted relationship with the 
dependent variable 
-Null hypothesis (Ho) is there was no 
association and the corresponding 
coefficient is not statistically 
significant  and equal 0. 
Previous studies included 
the explanatory variable 
Age Younger participants would practice 
HWWS more frequently. 
Ho: Age didn’t have any association 
with the dependent variable. 
 
Gender Female participants would practice 
HWWS more frequently than male 
participants. 
(SEUF, 2004) 
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Ho: Gender didn’t have any association 
with the dependent variable. 
Poverty certificate 
possession  
  
Education level Participants with higher education 
level would practice HWWS more 
frequently. 
Ho: Education level didn’t have any 
association with the dependent 
variable. 
(Shordt and Cairncross, 
2004; O’Brien and Favin, 
2012) 
Family size   
Number of 
generations living 
in a household 
  
Number of 
children  
participants have 
  
Number of 
Under-5 children 
living in 
participants’ 
household 
  
Number of 
women living in 
participants’ 
household 
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Overall Factual 
knowledge 
Participants with higher factual 
knowledge score would practice 
HWWS more frequently. 
Ho: Factual knowledge didn’t have any 
association with the dependent 
variable. 
(Wilson et al. 1993; Parker 
et al. 2006) 
 
Vulnerability 
perception of  
related diseases  
The more likely participants think 
they/their family can be infected by 
diarrhoeal diseases, the more 
frequently they would practice 
HWWS. 
Ho: Vulnerability perception didn’t 
have any association with the 
dependent variable. 
Severity 
perception of  
related diseases  
The more severe participants think 
diarrhoeal diseases can affect them if 
contracted, the more frequently they 
would practice HWWS. 
Ho: Severity perception didn’t have 
any association with the dependent 
variable. 
HW Instrumental 
beliefs 
The more beneficial participants think 
HWWS is to their health, the more 
frequently they would practice it. 
Ho: Factual knowledge didn’t have any 
association with the dependent 
variable. 
(Devine and Koita, 2010). 
HW perceived 
costs 
The more affordable participants think 
about the costs of purchasing soap for 
(Parker et al., 2006; Devine 
and Koita, 2010; Whaley 
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handwashing, the more frequently they 
would  practice HWWS. 
Ho: Factual knowledge didn’t have any 
association with the dependent 
variable. 
and Webster, 2011; O’Brien 
and Favin, 2012) 
 
User preference 
of soap  
The more enjoyable participants feel 
when practising handwashing with 
soap, the more frequently they would 
do it. 
Ho: HW User preference didn’t have 
any association with the dependent 
variable. 
 
 
 
(Parker et al., 2006) 
Disgust arose 
when thinking 
about not doing 
HWWS 
The more unsanitary  participants think 
about not washing their hands with 
soap, the more frequently they practice 
it. 
Ho: Disgust didn’t have any 
association with the dependent 
variable. 
 
HW Descriptive 
norms 
Participants who know some or more 
of their neighbour not frequently 
practising HWWS  would do it less 
frequently than participants who either 
didn’t have as many or those who 
weren’t aware at all. 
Ho: HW Descriptive norms didn’t have 
any association with the dependent 
variable. 
(Devine and Koita, 2010). 
HW Injunctive 
norms 
Participants who expected and 
appreciated others to regularly practice 
HWWS would do it more frequently 
than those who didn’t. 
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Ho: HW Injunctive norms didn’t have 
any association with the dependent 
variable. 
Personal norm 
associated with 
HWWS 
The stronger participants’ personal 
obligations/feelings about 
handwashing with soap are, the more 
frequently they would practice it . 
Ho: HW Personal norms didn’t have 
any association with the dependent 
variable. 
(Devine and Koita, 2010). 
Willingness to 
buy soap 
regularly for 
handwashing 
The more willing participants are to 
buy soap for handwashing regularly, 
the more frequently they would 
practice it. 
Ho: Willingness to buy soap didn’t 
have any association with the 
dependent variable. 
(O’Brien and Favin, 2012). 
Confidence in 
ability to 
remember 
HWWS regularly 
everyday 
(HW 
Motivational Self-
efficacy) 
The more confident participants are in 
remembering to regularly practice 
handwashing with soap, the more 
frequently they would practice it. 
Ho: There was no association with the 
dependent variable. 
(Devine and Koita, 2010). 
Confidence in 
develop a habit of 
HWWS 
(HW Volitional 
self-efficacy) 
The more confident participants are in 
developing a habit handwashing with 
soap, the more frequently they would 
practice it. 
Ho: There was no association with the 
dependent variable. 
  169 
Obligation to 
remind  others to 
do HWWS 
The stronger the obligation of 
participants to remind self and others to 
do handwashing with soap, the more 
frequently they would practice it. 
Ho: There was no association with the 
dependent variable. 
(Devine and Koita, 2010). 
Forgetting The less frequently the participants 
tend to forget practising HWWS, the 
more frequently they would practise 
HWWS. 
Ho: There was no association with the 
dependent variable. 
 
 
Step 2: Select significant variables. 
3 Linear Multiple Regression models will be run to identify relevant and statistically 
significant explanatory variables:  
-A model with the personal and contextual variables only; 
-A model with the RANAS variables only; 
-A combined model with statistically significant variables from the 2 previous models. 
Step 3: Obtain and test the final model’s suitability and assumptions. 
Step 4: Interpret the model and test, conclude the proposed hypotheses. 
6.5. Question 4b: Which personal factors and psychosocial factors were associated with 
participants’ behaviour of forgetting to practice handwashing with soap at critical 
times 
Step1: Define the model. 
-This question is addressed using Multiple Linear Regression Analysis ; 
-The dataset is defined as all participants in the survey ; 
-The dependent variable is: the perceived frequency that participants forgot handwashing 
with soap at critical times in general, self-assessed by participants; 
-The explanatory variables are divided into 2 groups: personal contextual and RANAS. The 
proposed hypothesis about the relationship of each explanator variable and the dependent 
variable were based on similar previous studies used in empirical question 4a. 
Table 26. Empirical question 4b proposed hypotheses testing 
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Variables in the 
model  
-Predicted relationship with the dependent variable 
-Null hypothesis (Ho) is there was no association and the corresponding 
coefficient is not statistically significant  and equal 0. 
Age Younger participants would  forget HWWS less frequently. 
Ho: Age didn’t have any association with the dependent variable. 
Gender Female forget HWWS less frequently than male. 
Ho: Gender didn’t have any association with the dependent variable. 
Poverty certificate 
possession  
 
Education level Participants with higher education level would forget HWWS less 
frequently. 
Ho: Education level didn’t have any association with the dependent 
variable. 
Family size  
Number of 
generations living 
in a household 
 
Number of 
children  
participants have 
 
Number of Under-
5 children living in 
participants’ 
household 
 
Number of women 
living in 
participants’ 
household 
Participants with higher number of women in the household would forget 
HWWS less frequently. 
Ho: Number of women didn’t have any association with the dependent 
variable 
Overall Factual 
knowledge 
The more factual knowledge/ the higher the score participants have, the 
less frequently they would forget HWWS. 
Ho: Factual knowledge didn’t have any association with the dependent 
variable. 
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Vulnerability 
perception of  
related diseases  
The more likely participants think they/their family can be infected by 
diarrhoeal diseases, the less frequently they would forget HWWS. 
Ho: Vulnerability perception didn’t have any association with the 
dependent variable. 
Severity 
perception of  
related diseases  
The more severe participants think diarrhoeal diseases can affect them if 
contracted, the less frequently they would forget HWWS. 
Ho: Severity perception didn’t have any association with the dependent 
variable. 
HW Instrumental 
beliefs 
The more beneficial participants think about handwashing is to their 
health, the less frequently they would forget HWWS. 
HW perceived 
costs 
The more affordable participants think about the cost of purchasing soap 
for handwashing, the less frequently they would forget HWWS. 
Ho: Factual knowledge didn’t have any association with the dependent 
variable. 
User preference of 
HWWS 
The more enjoyable participants feel when practice HWWS, the less 
frequently they would forget to do it. 
Ho: HW User preference didn’t have any association with the dependent 
variable. 
Disgust arose 
when thinking 
about not doing 
HWWS 
The stronger the disgust arose when participants think about not washing 
their hands with soap, the less frequently they would forget it. 
Ho: Disgust didn’t have any association with the dependent variable. 
Other’s practice of 
HWWS/ HW 
Descriptive norms 
Participants living among a population with many neighbours who don’t 
frequently practice HWWS and were aware of that situation, would forget 
HWWS more frequently than those who either didn’t know or had only a 
few neighbour who don’t frequently practice HWWS. 
Ho: HW Descriptive norms didn’t have any association with the dependent 
variable. 
Appreciation to 
others when they 
regularly do 
The stronger the appreciation of participants to other’s good hygiene/ 
HWWS behaviour, the less frequently they would forget to do it. 
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HWWS/ HW 
Injunctive norms 
Ho: HW Injunctive norms didn’t have any association with the dependent 
variable. 
Personal norm 
associated with 
HWWS 
The stronger participants’ personal obligations/feelings about HWWS are, 
the less frequently they would forget to practice it . 
Ho: HW Personal norms didn’t have any association with the dependent 
variable. 
Willingness to buy 
soap regularly for 
handwashing 
The more willing participants are to buy soap for handwashing regularly, 
the less frequently they would forget to practice it. 
Ho: Willingness to buy soap didn’t have any association with the 
dependent variable. 
Confidence in 
ability to 
remember HWWS 
regularly everyday 
(HW Motivational 
Self-efficacy) 
The more confident participants are in remembering to regularly practice 
HWWS, the less frequently they would forget to practice it. 
Ho: There was no association with the dependent variable. 
Confidence in 
develop a habit of 
HWWS 
(HW Volitional 
self-efficacy) 
The more confident participants are in developing a habit of frequently 
HWWS, the less frequently they would forget to practice it. 
Ho: There was no association with the dependent variable. 
Obligation to 
remind self and 
others to do 
HWWS 
The stronger the obligation of participants to remind themselves and others 
to do HWWS, the less frequently they would forget to practice it. 
Ho: There was no association with the dependent variable. 
 
Step 2: Select significant variables. 
3 Linear Multiple Regression models will be run to identify statistically significant 
explanatory variables:  
-A model with the personal and contextual variables only; 
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-A model with the RANAS variables only; 
-A combined model with statistically significant variables from the 2 previous models. 
Step 3: Obtain and test the final model’s suitability and assumptions. 
Step 4: Interpret the model and test the proposed hypotheses. 
6.6.  Question 5: What are the health consequences associated with poor sanitation and 
hygiene? 
There are 3 indicators that were compared across different groups of population:  
The proportion of  the population affected by diarrhoeal diseases (definition of affected cases 
is set by the MOH) in the last 2 weeks from the interview date, recalled by participants; 
Number of days spent/wasted by participants to deal with the consequences of poor sanitation 
related diseases of themselves or their family members; 
Financial costs suffered by participants as a consequence of they or their family got affected 
by poor sanitation related diseases. 
The different population groups that are compared are: 
Communes with different sanitation coverage; 
Those with hygienic latrine and those without hygienic latrine; 
Those who regularly use hygienic latrine and those who don’t;  
Those who regularly practice handwashing with soap at critical times and those who don’t 
(defined as less than 3 times/day); 
Those who frequently forget handwashing with soap at critical times and those who don’t 
(defined as those only at lease sometime forget). 
6.7. Question 6: What are the non-health consequences of the lack of access to hygienic 
latrine? 
There are indicators that were explored among those without access to hygienic latrine: 
The proportion of the population who indicated that they face the risk of falling when using 
unhygienic (hanging) latrine. (1) 
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The proportion of the population who indicated that they face the risk of dangerous 
environmental pollution and infectious diseases because of the use of unhygienic (hanging) 
latrine. (2) 
The proportion of the population who indicated privacy violation and embarrassment when 
being forced to use unhygienic (hanging) latrine (3) 
The proportion of the population who indicated that they lose more time when using 
unhygienic (hanging) latrine. (4) 
The proportion of the population who indicated that their work/study got affected due to 
withheld need of using hygienic latrine. (5) 
6.8. Question 7: Policies implication about sanitation and hygiene conditions in Giong 
Trom district? 
The RANAS theory recommends behaviour change interventions based on the specific 
factors that have influence on the behaviour. The recommended intervention options can be 
considered for each of the sanitation and hygiene related behaviour in concern. Subsequently, 
they can be compared and cross-checked with elements of the actual current interventions 
that are being implemented in Giong Trom district and Ben Tre province. 
An example of a current intervention program aimed to widen rural sanitation coverage in 
the district will be analysed based on empirical evidence from questions 1-6 in order to 
demonstrate if the “successful” ones have been addressing similar factors to that 
recommended by the RANAS model. Moreover, if the evidence supported the reliability of 
the RANAS model, empirical findings from this thesis could be used to guide and formulate 
future intervention programs.  
Step 1: From the results obtained by this thesis, identify and match each concerned behaviour 
with the recommended intervention by the RANAS model. Formulate the list of crucial 
influencing factors as recommended by the RANAS model based on empirical evidence of 
this thesis. 
Step 2:  Describe a “successful” intervention program in Giong  Trom. Breakdown elements 
of the “successful” programs to see what factors of the RANAS model were addressed by 
these programs.  
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Step 3:  Recommend how would the insights from the thesis  help to shape future sanitation 
and hygiene intervention programs in the district, province and nation? 
7. Conclusion 
This chapter has set out in details the methods used to address the proposed empirical 
questions as well as the underlying analysis methods. In the next chapter the results shall be 
presented, interpreted, analysed and discussed.  
CHAPTER 6: ANALYSIS RESULTS AND DISCUSSION 
1. Introduction 
This chapter has 4 parts.  
Part 1 presents and analyses descriptively the collected data. The objective of part 1 is to 
provide and present : 
The main descriptive data collected from the survey;  
The main trends in the data to describe the current rural sanitation coverage and handwashing 
with soap at critical times (HWWS) among the population in Giong Trom district. 
Subsequently, part 2 utilises the collected data in combination with several analysis methods 
to identify the determinants/associated factors of the following behaviours: 
Hygienic latrine ownership, in  empirical question 1; 
Unhygienic latrine ownership while having hygienic latrine ownership, in empirical question 
2; 
Regularly use hygienic latrine, in empirical question 3; 
Frequent HWWS, in empirical question 4a; 
Tendency of forgetting HWWS, in empirical question 4b; 
Part 3 investigates the following impact of poor sanitation and hygiene: 
Potential health-related impact of the lack of hygienic latrine ownership, in empirical 
question 5; 
Non-health impact of the lack of hygienic latrine ownership, in empirical question 6. 
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Finally, part 4 provides some insights into what would make a successful sanitation and 
hygiene program based on the data collected and information acquired in this thesis.  
PART 1: 
2. Descriptive data analysis and discussion 
Comments on demographic characteristics: The sample data comprised of 792 participants, 
spreading across 3 communes and 14 villages of Giong Trom district. The demographic 
characteristics of the participants and their households could be summarised as follow. 
For participants:  
The average age of participants was 51.69 for the district, indicating a middle age population.  
Around 64% of participants are female.  
The main source of income of participants was from agriculture work (56.8%) and 
seasonal/unstable work (22.3%), the rest came from other/stable occupations.  
The majority of participants had primary (1-5 years) (35.7%) or lower secondary education 
(6-9 years) (37.5%) level. Almost all participants were Kinh people.  
For households:  
2.8% of households had a poverty certificate, with My Thanh having the lowest (10.1%) and 
Hung Nhuong having the highest (14.2%).  
A household on average had 3.83 people.  
The majority of households have 2 (49.5%) or 3 generations (41.3%) living together 
indicating large family structure is the norm. 
Comments on sanitation and hygiene status: 
Sanitation coverage: 66% of households in Giong Trom district had hygienic latrine. My 
Thanh commune had the highest coverage rate of 76.7% and Hung Nhuong commune had 
the lowest rate of 58%, while Thuan Dien commune was slightly better at 63.6%. Different 
levels of rural sanitation coverage were observed as expected.  
Intention to obtain hygienic latrine ownership among the households without hygienic latrine 
ownership, yet in Giong Trom district (34% of the sample population): 53% indicated they 
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had no intention to construct or own one; 41.4% indicated they would construct and own 
hygienic latrine in the next 6 months or longer; only 1.7% and 2.9% indicated they would 
have hygienic latrine in 3 months and 1 month respectively. It indicated that the majority of 
households with hygienic latrine ownership didn’t have any immediate plan or intention to 
change their hygienic latrine ownership situation at all (within the next 3 months).  
51.5% of households in Giong Trom district still possessed unhygienic latrine (hanging 
latrine). My Thanh commune had the lowest rate of unhygienic latrine ownership of 35% 
while the other 2 communes Thuan Dien and Hung Nhuong had a significantly higher rate 
of 57.5% and 60.8% respectively. It indicated that hanging latrine ownership was still a 
popular norm in Giong Trom district as there were more households with it than those without 
it. In addition, owning a hygienic latrine didn’t necessarily mean getting rid of the current 
hanging latrine for many households.  
43.8% of participants in the district claimed that they still do not regularly use hygienic latrine 
(which means they regularly use hanging latrine instead). However, the figure was different 
among the communes with only 31.5% in My Thanh but raising to 48% and 51.5% in Thuan 
Dien and Huong Nhuong respectively. It showed that nearly 4.5 in every 10 people still 
regularly use a form of unimproved sanitation facility.  
When participants were asked if they ever “accidentally” used hanging latrine (not on 
purpose but due to a habit), only 49.9% of the participants in the district said they either 
rarely (2.7%) or almost never (47.1%) did so. 50.1% indicated they still at least sometime 
accidentally used hanging latrine. Compared that with the 66% hygienic latrine ownership 
there is a gap of 15.9% between hygienic latrine ownership and the habit of regularly using 
it. It indicated that there were many participants maintaining the behaviour of using hanging 
latrine, and their ownership of hygienic latrine didn’t automatically lead to automatic regular 
use. 
Comments on HWWS:  
The majority of households had soap and water facilities for handwashing (91.2%). Although 
only 8.8% of the households were without the facilities, it suggested that there could be 
potentially up to 4300 households in the district not having these essential facilities.  
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Participants were asked how many times they did HWWS  during the day before the 
interview (last 24 hours). Critical times for handwashing during a day include prior to 
eating/preparing food and after defecation. Given the fact that people here had 2 main daily 
meals and at least 1 defecation time per day, 3 was considered to be the minimum number of 
times to ensure sufficient hygiene. Overall 65.6% of participants claimed they did it 3 times 
or more. Notably, 14% of the participants didn’t do HWWS  at all, 4% only did it once a day 
and 15.9% did it twice. It showed that more than a third of the population that  hadn’t been 
sufficiently practising HWWS . Because the number of times was self-reported, it was likely 
to be overestimated and the true proportion of the population that hadn’t sufficiently practised 
HWWS  was likely to be higher.  
Participants were also asked how often they realise that they forget to do HWWS . Overall, 
55.1% claimed they rarely or almost never forget the behaviour, while 44.9% admitted they 
at least sometimes (defined as at least once per week) forgetting it. It suggested that a 
significant proportion of the population hadn’t had the habit of regular HWWS  yet. 
Comments on descriptive data of Common RANAS factors related to both hygienic latrine 
ownership, use and HWWS practice:  
Factual knowledge result showed that overall, 50.1% of participants in Giong Trom correctly 
answered all 6 questions, while 8% got none correctly. The district average score was 4.5 
with My Thanh and Hung Nhuong showed the highest (4.89) and lowest respectively (4.16). 
Question 5 had the lowest correct answer rate, followed by question 1. My Thanh 
outperformed Thuan Dien and Hung Nhuong in all questions, Thuan Dien outperformed 
Hung Nhuong in all but question 1.  
A significant proportion of the district’s population believed they have a  lower than average 
or a very low chance (88%) of being infected with diarrhoeal diseases. It suggested that the 
majority of participants didn’t believe that they were vulnerable to diarrhoeal diseases.  
71.7% of participants believed that when infected diarrheal diseases would be very serious 
and even fatal to their life. Only a small proportion of participant (4.5%) believed that 
diarrheal diseases would not be a serious threat to their health at all.  
Comments on descriptive data RANAS factors specifically related to construct and use hygienic 
latrine:  
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The health benefits of hygienic latrine were apparent among the participants although with 
various levels. The majority however clearly acknowledged it to be either very beneficial to 
their health (84.3%),  or essential for their health (11%).  
Most of the participants thought that the use of hanging (fish pond) latrine was very (64%) 
and extremely (24.2%) unsanitary. However, 11.7% proportion of the participants thought it 
was only moderately unsanitary (or lower). In the other words, their disgust when using 
hanging latrine was also moderate.  
While 80% of the participants indicated that they very much enjoyed using a hygienic latrine, 
the rest (20%) showed that they only moderately (or less) enjoy using it. In the other words, 
they might still have some reservations about using hygienic latrine.  
Around half (51%) of the participants either didn’t know if their neighbours had or used 
hygienic latrine or had all surrounding neighbour with hygienic latrine ownership. The other 
half (49%) knew at least some neighbours for not having a hygienic latrine.  
73.8% of participants demonstrated that they would  highly appreciate their neighbours’ 
awareness if they had a hygienic latrine. 26.7% showed a lower level of appreciation for a 
similar behaviour.  
74.1% of the participants believed that hygiene latrine ownership would raise their family 
social status among the community. The rest displayed a weak belief.  
69.7% of the participants showed a high level of regret when using hanging/fish pond latrine. 
The remaining 30.3% showed a lower level of regret for similar behaviour.  
Only 26% of the participants revealed that they were confident  that they knew the technical 
requirements to construct, use and maintain  hygienic latrine.  
23% of the participants didn’t know how much a hygienic latrine would cost, 17.4% had a 
perceived cost equal or less than the  regional average construction cost and 59.6% believed 
in a higher cost than the regional average. Only a  significant proportion of the population 
was either not aware of the “true” cost of hygienic latrine ownership or overestimated it.  
83.6% of the participants believed that they regularly using a hygienic latrine could become  
their habit. 12.4% showed no opinions while 3.9% disagreed.  
Comments on descriptive data of RANAS factors specifically related to HWWS: 
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The majority of the district’s participants  seemed to realize the health benefits of practising 
HWWS .  
Only 6.7% of the district’s participants thought that soap was expensive which could 
potentially prevent them from purchasing soap for regular use. The rest were either 
indifferent or thought that the cost of soap purchase was cheap.  
The majority of the participants indicated that they would enjoy doing HWWS.  
The majority of the participants did feel that not HWWS  would be very and extremely 
unsanitary (85.1%).  
74.5% of the participants didn’t know about other people’s HWWS behaviour. Only 7.1% of 
the participants thought there were 50% or more of their neighbour not regularly practice 
HWWS . 
73.4% of the participants expressed they would highly appreciate their neighbour if they 
regularly practice HWWS . 25.5% showed indifference and only 1% indicated they wouldn’t 
appreciate it at all.  
More than 90% of the participants indicated they would regularly purchase soap. Only 0.5% 
said they wouldn’t do so.  
The majority of the participants (92.4%) felt confident that they would be able to remember 
to practice HWWS .  
Nearly 90% of the participants  clearly believed that they can develop HWWS  into a habit. 
Only 2.3% thought otherwise and 8.6% were indifferent.  
86.6% of the participants believed they have a personal obligation to practice HWWS. 
However, there were 13.3% without an opinion.  
88.4% of the participants agreed that they have an obligation to remind their family members 
to practice HWWS. However, there were still 11.6% wouldn’t think so.  
1.1. Summary of the main insights derived from descriptive analysis 
On rural Sanitation coverage:  
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Universal rural sanitation coverage (hygienic latrine ownership) wasn’t yet achieved: Rural 
sanitation coverage/hygienic latrine ownership  varied between communes, on average there 
were still 34% of participants didn’t have hygienic latrine ownership.  
Majority of people without hygienic latrine ownership didn’t want to change their sanitation 
situation: Among those without hygienic latrine ownership, only 4.7% had the intention to 
have hygienic latrine ownership within the next 3 months. More than half (53.%) had no 
intention to own hygienic latrine at all. 
Unhygienic latrine ownership/ Open defecation was a widespread phenomenon: More than 
half of participants still possessed the undesirable unhygienic latrine/hanging latrine. 
On  hygiene practice : 
There was a high level of availability of handwashing facilities and soap at households. 
Despite that, it was not uncommon for people to not practising HWWS at all: On average, 
14% of participants didn’t do HWWS at all in the last 24 hours prior to the interview. 
HWWS hadn’t become an essential habit in daily life: Nearly 45% of participants forgot 
HWWS at least once a week.  
On Personal and demographical characteristics of the sample population: 
The population was a middle-aged sample (average age was 51.6) with predominantly female 
participants (64.5%). 
The Majority of participants were farmers or had unstable employment. 
The Majority of participants had primary or lower secondary education level. 
This part of the chapter had already outlined the current trends in sanitation coverage and 
HWWS in the district. The descriptive data reflected the concerns discovered in the 
interviews with local health staff and officials. It also provided a snap overview of the 
responses done by the participants. In the next part this thesis shall use the data collected to 
explain the behaviours identified in these trends. 
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PART 2: 
Variables definition and abbreviation table 
Table 27. Variables definition and abbreviation 
Variable 
definition 
Abbreviation Variable 
definition 
Abbreviation Variable 
definition 
Abbreviation 
Commune Commune Overall Factual 
knowledge 
Factual 
knowledge 
Belief about 
benefits of 
HWWS 
HW 
Instrumental 
beliefs 
Age Age Vulnerability 
perception of  
related diseases  
Vulnerability Belief about the 
cost of 
purchasing soap 
for 
handwashing 
HW perceived 
costs  
Gender Gender Severity 
perception of  
related diseases  
Severity Good Feelings 
as a result of 
HWWS 
HW Affective 
beliefs/Prefere
nce 
Main 
source of 
income 
Income type Beliefs about 
benefits of 
hygienic latrine 
HL 
Instrumental 
beliefs 
Disgust arose 
when thinking 
about not doing 
HWWS 
HW Disgust  
Possession 
of poverty 
certificate 
Poverty Disgust arose 
from using  
unhygienic latrine 
HL Disgust  Other’s practice 
of HWWS 
HW 
Descriptive 
norms 
Education 
level 
Education User Preference 
when using 
hygienic latrine 
HL Preference Appreciation to 
others when 
they regularly 
do HWWS 
HW Injunctive 
norms 
Family 
size  
Family size Other’s behaviour 
related to hygienic 
latrine ownership 
HL 
Descriptive 
norms 
Personal norm 
associated with 
HWWS 
HW Personal 
norms  
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Number of 
generation
s 
Generation Appreciation of 
other’s behaviour 
HL Injunctive 
norms 
Willingness to 
buy soap 
regularly for 
handwashing 
HW Coping 
plan 
Number of 
children 
each 
participant 
has 
Own Children Social status with 
hygienic latrine 
ownership 
HL Social 
status 
Confidence in 
ability to 
remember 
HWWS 
regularly 
everyday 
HW 
Motivational 
Self-efficacy 
Number of 
U-5 
children 
living the 
household 
Under-5 Personal norm 
associated with 
hygienic latrine 
ownership/use 
HL Personal 
norms 
Confidence in 
develop a habit 
of HWWS  
HW Volitional 
self-efficacy  
Number of 
Women 
living in 
the 
household 
Women Confidence in 
Technical know-
how building and 
maintaining a 
hygienic latrine 
HL 
Confidence in 
know-how 
Obligation to 
remind self and 
others to do 
HWWS  
HW Nurture  
  Perceived cost to 
build a hygienic 
latrine 
 
HL Perceived 
costs  
  
  Confidence in 
performance: 
regularly use a 
hygienic latrine 
becomes a habit 
HL Self-
efficacy  
  
 
2. Which  factors were associated with hygienic latrine ownership? (Question 1) 
2.1. Background  
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This question aims to assess the factors that were related to the likelihood of participants’ 
hygienic latrine ownership in the surveyed area. Out of the 792 households, 523 had hygienic 
latrine ownership and 269 didn’t.  
The response variable was represented by a random variable with 2 values, coded as “1” and 
“0”.  It was measured as a dichotomous variable with value =1 if there was an occurrence of 
hygienic latrine ownership at the participants’ home, and =0 without the occurrence. The 
occurrence was determined by examination of latrine standards in accordance to the 
Vietnamese MOH’s guideline. If a latrine passed all the criteria and its status was classified 
and verified as “hygienic”.  
The explanatory variables were the personal and general factors drawn from the literature as 
well as those specified in the RANAS model. Logistic regression analysis was used to test 
several models in order to find a fitted model.  
Furthermore, the 269 households without hygienic latrine were asked directly what the 
barriers to their hygienic latrine ownership were. 
2.2. Models selection and assessment of goodness of fit of the models 
3 models were tested to determine which explanatory variables to include in the final model 
similarly to (Harter, Mosch and Mosler, 2018):  
Model 1 contained only contextual and general explanatory variables; 
Model 2 contained only RANAS explanatory variables; 
Model 3 combined the significant explanatory variables from model 1 and 2. 
Model 1 contained 4 categorical variables: Commune, Income type, Poverty  and Gender.  
+Commune: My Thanh (1), Thuan Dien (2), Hung Nhuongr 
+Income type: Agricultural jobs(1), Seasonal unstable jobs(2), Stable jobsr 
+Poverty: with a poverty certificate(1), without a poverty certificate 
+Gender:  Male(1) and Femaler 
The reference group in each variable was marked with r 
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Model 1 was statistically significant with the Chi-square (13) statistics = 91.991, p<0.005. 
We rejected the null hypothesis that all explanatory variables were insignificantly related to 
the dependent variable. 
The model explained 11% (Cox&Snell) to 15.2% (Nagelkerke) of the variance of hygienic 
latrine ownership and correctly classified 69.9% of the cases. 
Variables that were statistically significant were shown below: 
Table 28. Question 1-Model 1 result 
Model 1 B S.E. Wald df Sig. Exp(B) 
 Commune   16.585 2 .000  
Commune (1) .862 .212 16.529*** 1 .000 2.368 
Commune (2) .290 .189 2.361 1 .124 1.337 
Age .013 .007 3.277 1 .070 1.014 
Gender(1) .381 .175 4.754* 1 .029 1.464 
Income type   14.991 2 .001  
Income type(1) -.673 .236 8.168** 1 .004 .510 
Income type(2) -1.022 .266 14.805*** 1 .000 .360 
Poverty(1) -.907 .233 15.196*** 1 .000 .404 
Education .211 .084 6.267* 1 .012 1.235 
Family size -.105 .095 1.217 1 .270 .900 
Generation .259 .170 2.328 1 .127 1.295 
Own Children -.033 .061 .289 1 .591 .968 
Under5 .204 .159 1.655 1 .198 1.226 
Women .220 .117 3.525 1 .060 1.246 
Constant -1.109 .663 2.795 1 .095 .330 
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N=792, hygienic latrine ownership was coded “1” and “0” for no hygienic ownership; *P < 
.05; **P < .005; ***P < .0005; CI=95%. 
Model 2 contained 3 categorical variables: Confidence in know-how; HL Descriptive norms; 
HL perceived costs.  
+Confidence in know-how: Those who say “no” (1), those who say “yes” r 
+ HL Descriptive norms: Those who do not know and those who know that they have almost 
no neighbours without hygienic latrine ownership (1), those who know that they have at least 
some neighbours without hygienic latrine ownership 
+HL Perceived cost: Those who don’t know (1), those whose perceived cost was higher than 
the regional average (2), those whose perceived cost was equal or lower than the regional 
average r 
The reference group of each categorical variable is marked withr 
The regression model was statistically significant with the Chi-square (13) statistics = 87.497, 
p<0.005. We rejected the null hypothesis that all of the explanatory variables were 
insignificantly related to the dependent variable. 
The model explained 10.5% (Cox&Snell) to 14.5% (Nagelkerke) of the variance of hygienic 
latrine ownership and correctly classified 69.2% of the cases. 
Variables that were statistically significant were shown below: 
Table 29. Question 1-Model 2 result 
Model 2 B S.E. Wald df Sig. Exp(B) 
 Factual knowledge .157 .044 12.923*** 1 .000 1.170 
Vulnerability -.166 .090 3.392 1 .066 .847 
Severity .001 .082 .000 1 .986 1.001 
HL Instrumental beliefs .479 .232 4.245* 1 .039 1.614 
HL Disgust  .040 .140 .083 1 .773 1.041 
HL Preference .152 .130 1.368 1 .242 1.164 
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HL Descriptive norms (1) .411 .172 5.682* 1 .017 1.508 
HL Descriptive norms .010 .176 .003 1 .955 1.010 
HL Social norms -.358 .157 5.223* 1 .022 .699 
HL Personal norms .253 .117 4.652* 1 .031 1.288 
HL Confidence in know-
how(1) 
-.479 .205 5.456* 1 .020 .620 
HL Self-efficacy .204 .126 2.617 1 .106 1.226 
HL Perceived costs   11.657 2 .003  
HL Perceived costs(1) -.549 .253 4.703* 1 .030 .577 
HL Perceived costs(2) .121 .222 .298 1 .585 1.129 
Constant -2.663 1.087 6.006* 1 .014 .070 
N=792, hygienic latrine ownership was coded “1” and “0” for no ownership. *P < .05; **P 
< .005; ***P < .0005. 
Model 3 contained 7 categorical variables: Commune, Income type, Poverty and Gender, HL 
Confidence in know-how; HL Descriptive norms HL Perceived  costs. 
The reference group of each categorical variable remained the same as in model 1 and 2.  
The final model (model 3) passed the test of linearity assumption between the dependent 
variable and its explanatory variables using the Box-Tidwell procedure. 40 
The model was statistically significant with the Chi-square (15) statistics = 134.047, p 
<0.005. We rejected the null hypothesis that all of the explanatory variables were 
insignificantly related to the dependent variable. 
 
40 The procedure was carried out as: Add to the logistic model interaction terms, which are 
the cross product of each continuous(scale) independent times its natural logarithm 
[(X)ln(X)]. If these terms are significant, then there is nonlinearity in the logit. But in this 
case all interaction terms were found to be statistically insignificant, therefore there is no 
evidence that the linearity assumption is violated. 
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-The Homer and Lemeshow test showed Chi-square(8) statistics= 9.015, p-value= 
0.341>0.05, so it wasn’t significant. It means that we couldn’t reject the null hypothesis that  
the model fits the data, and the model should be further interpreted. 
The model explained 15.6% (Cox&Snell) to 21.6% (Nagelkerke) of the variance of hygienic 
latrine ownership, and correctly classified 71.3% of the cases. 
Variables that remained statistically significant with the dependent variable were: Factual 
knowledge , HL Instrumental beliefs HL Social norms, HL Personal norms, HL Confidence 
in know-how (1), HL Perceived costs(1), Commune(1), Income type(1) and Income type(2), 
Poverty. 
Table 30. Question 1-Final model result 
Final model  B S.E. Wald df Sig. Exp(B) 
 Factual knowledge .143 .044 10.680** 1 .001 1.153 
HL Instrumental beliefs .570 .225 6.401* 1 .011 1.769 
HL Descriptive norms(1) .332 .179 3.463 1 .063 1.394 
HL Social norms -.381 .143 7.103** 1 .008 .683 
HL Personal norms .334 .113 8.659** 1 .003 1.396 
HL Confidence in know-
how (1) 
-.500 .217 5.302* 1 .021 .607 
HL Perceived costs   7.092 2 .029  
HL perceived costs(1) -.509 .261 3.803* 1 .050 .601 
HL Perceived costs(2) .024 .227 .011 1 .916 1.024 
Commune   11.475 2 .003  
Commune (1) .746 .223 11.194** 1 .001 2.108 
Commune (2) .184 .195 .892 1 .345 1.202 
Gender(1) .201 .184 1.193 1 .275 1.222 
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Income type   17.991 2 .000  
Income type(1) -.559 .242 5.334* 1 .021 .572 
Income type(2) -1.137 .272 17.543*** 1 .000 .321 
Poverty(1) -.955 .241 15.725*** 1 .000 .385 
Education .036 .087 .169 1 .681 1.036 
Constant -1.475 1.053 1.962 1 .161 .229 
N=792, hygienic latrine ownership was coded “1” and “0” for no hygienic latrine ownership. 
*P < .05; **P < .005; ***P < .0005. 
Furthermore, after households were asked about their barriers to hygienic latrine ownership, 
the results revealed other contextual and structural barriers to hygienic latrine ownership 
here: 
Table 31. Barriers to hygienic latrine ownership 
 Barrier 
1:Perceived 
high costs  
Barrier 2: 
Strong 
preference for 
current hanging 
latrine 
Barrier 3: No 
demand as 
everybody else 
is using hanging 
latrine 
Barrier 4: Not in 
possession of a 
stable house 
thus can’t have 
hygienic latrine 
yet 
Barrier 5: 
Reluctance to 
indebtedness 
to finance 
hygienic 
latrine 
Percentage 
said yes 
80.7% 8.3% 2.1% 5.6% 5.2% 
 
2.3. Results interpretation  
It was noticed that while not all of the participants were the head of their  respective 
household, given the typical family structure in the rural area of Vietnam with multiple 
generations living together, it was reasonable to assume that there was a consent among 
family members about latrine ownership decision. In fact, the relationship of the participants 
with their head of household could be clarified below: 
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Table 32. Relationship of participants with their head of household 
 My Thanh Thuan Dien Hung Nhuong All  
Interviewee’s 
relationship 
with the head 
of household  
Head=56.8% 
Spouse=24.9% 
Children=13.2% 
Parents/ 
relative=5.1% 
Head=55.3% 
Spouse=35.6% 
Children=8% 
Parents 
/relative=1.1% 
Head=49.6% 
Spouse=40.4% 
Children=8.1% 
Parents 
/relative=1.9% 
Head=53.9% 
Spouse=33.7% 
Children=9.7% 
Parent 
/relative=2.7% 
The majority of the participants were either the household’s head or direct family members 
(spouse and children). While a married couple could be assumed to share a consensus in the  
decision about latrine ownership, opinions of their children and parents were also important 
and influential to them thus, it was not unreasonable to assume a strong proxy between theirs 
and the household’s latrine ownership decision. In addition, it was not always practical to 
interview the head of a household during the fieldwork, thus these assumptions about a 
consensus among the households were made. 
The interpretations of the final model: A multiple logistic model was fitted to the data to test 
the research hypothesis regarding the relationship between the likelihood of hygienic latrine 
ownership and the predicted explanatory variables.  
Factual knowledge score was positively associated with the dependent variable. It means a 
higher factual knowledge score achieved by participants associated with an increased 
likelihood of hygienic latrine ownership. 
HL Instrumental beliefs was positively associated with the dependent variable. It means a 
stronger belief that hygienic latrine was beneficial to health associated with an increased 
likelihood of hygienic latrine ownership. 
Unexpectedly, perceived social status associated with hygienic latrine ownership was 
negatively related to the dependent variable. It means a stronger belief that hygienic latrine 
ownership would increase one’s social status among its community didn’t associate with an 
increased in the likelihood of hygienic latrine ownership. 
HL Personal norms related to the use of unhygienic latrine was found to be positively related 
to the dependent variable. A stronger measurement of personal norms, which was a higher 
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level of regret arisen when participants used unhygienic latrine, associated with an increased 
likelihood of hygienic latrine ownership. 
Participants who were confident that they have the HL Confidence in know-how were 1.64 
times more likely to have hygienic latrine ownership compared to those who weren’t.  
Participants whose perceived construction costs of a hygienic latrine were equal or lower 
than the regional average were 1.66 times more likely to have hygienic latrine ownership 
than those who didn’t know the cost at all.  
Participants from My Thanh commune were 2.1 times more likely to have hygienic latrine 
than participants from Hung Nhuong commune.  
Participants with income from stable employment were 1.74 and 3.11 times more likely to 
have hygienic latrine ownership, than participants with income from agricultural jobs and 
seasonal unstable jobs respectively.  
Participants from a household without a poverty certificate were 2.59 times more likely to 
have hygienic latrine ownership that those had a poverty certificate.  
In addition, from the direct response, the  high perceived cost of hygienic latrine construction 
was the leading barrier to hygienic latrine ownership. Other finance related barriers were the 
lack of (stable) housing and reluctance to take out loans also prevent people from owning 
hygienic latrine. Social norms barriers were also mentioned with strong preference to hanging 
latrine and the fact that everybody else was also using it created no motivation to achieve 
hygienic latrine ownership. 
The results enabled the assessment of the hypotheses proposed in chapter 5 for empirical 
question 1. It was summarised as follow: 
Several demographic explanatory variables were tested if they are statistically significant in 
explaining hygienic latrine ownership, the dependent variable in question here. The results 
showed that only 2 demographic variables, household’s main source of income and 
Possession of poverty certificate have an association with hygienic latrine ownership as 
predicted by the literature, namely Participants with income from stable employment would 
be more likely to have hygienic latrine ownership than the participants with agriculture / 
seasonal unstable employment and Participants in households not classified as “poverty” 
would be more likely to have hygienic latrine ownership. 
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 Other variables such as age, education, family size, number of generations living together, 
number of women in the household don’t have any association with hygienic latrine 
ownership as the null hypothesis: they don’t have any association with the dependent variable 
couldn’t be rejected.  
With regard to variables specified in the RANAS model, while some variables are proven to 
have association with hygienic latrine ownership, others aren’t statistically significant in 
explaining the dependent variable. 
Overall factual knowledge is a statistically significant explanatory variable as predicted. 
Participants who achieved higher factual knowledge score would be more likely to have 
hygienic latrine ownership. Instrumental beliefs about hygienic latrine is also significant: The 
more beneficial participants think hygienic latrine ownership have on health, the more likely 
they would have hygienic latrine ownership. On the other hand, social status (derived from 
hygienic latrine ownership) is a significant determinant of hygienic ownership but the sign 
on the corresponding coefficient is not as predicted by the original hypothesis, therefore the 
null hypothesis :The stronger the participants’ belief that owning hygienic latrine would raise 
their social status among their community, the more likely they would have hygienic latrine 
ownership is rejected. Furthermore, personal norm is proven to be a significant determinant 
of hygienic latrine ownership as the more regretfully the participants feel when using 
unhygienic latrine, the more likely they would have hygienic latrine ownership. Another 
significant determinant is the participants’ Confidence in Technical know-how building and 
maintaining a hygienic latrine. Empirical evidence proves that participants who are more 
confident that they know how to build and maintain a hygienic latrine, would be more likely 
to have hygienic latrine ownership. Finally, participants’ perceived cost to build a hygienic 
latrine is also shown to be a significant factor. However only 1 relationship could be 
supported by the empirical evidence: Participants whose perceived construction cost of a 
hygienic latrine is equal or below the regional average, would be more likely to have hygienic 
latrine ownership than those who don’t know the cost; while compared to those whose 
perceived construction cost is higher than the regional average, there was no difference in 
the likelihood of hygienic latrine ownership. 
The list of factors that were predicted to be significant but turn out to be statistically 
insignificant includes: Vulnerability perception of  related diseases, Severity perception of  
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related diseases, Disgust arose from having to use unsanitary  unhygienic latrine, User 
Preference of hygienic latrine, Hygienic latrine  Descriptive norms, Hygienic latrine 
Injunctive norms, Confidence in performance: regularly use a hygienic latrine. 
2.4. Discussion 
This question intended to identify the determinants of hygienic latrine ownership in Giong 
Trom district using data primarily collected during the survey. Accordingly, different groups 
of explanatory variables were tested using a logistic regression model, and statistically 
significant variables were selected to include in the final logistic regression model.  
The results revealed the personal and demographic factors that indeed had an impact on the 
likelihood of an individual having hygienic latrine ownership in the region. In particular, 
participants with income from stable employment were 1.74 and 3.11 times more likely to 
have hygienic latrine ownership than participants with income from agricultural jobs and 
seasonal unstable jobs respectively. It supported previous findings on the association between 
income generation patterns(Ross et al. 2011) and hygienic latrine ownership. It is 
understandable as people with a stable job were more likely to be able to afford the cost. 
People with agriculture employment and unstable employment in rural areas were also less 
likely to overcome the financial barrier. It implies that in order to increase the likelihood of 
hygienic latrine ownership, any intervention programs should target and priories participants 
or households whose employment is either agricultural or unstable jobs because they were 
much more likely not having hygienic latrine in this region.  
Family’s poverty status was another important determinant of hygienic latrine ownership as 
participants from “non-poor” households were much less likely than “poor” households to 
have hygienic latrine (2.59 times). Similarly to source of income, it is also consistent with 
the literature as expenses for hygienic latrine construction would be a bigger proportion of 
household’s income in “poor” households thus with other urging and other competitive 
needs, these households would be much more reluctant to invest in hygienic 
latrine(Waterkeyn & Waterkeyn 2013; Choudhury et al. 2006) .It was further consolidated 
by evidence that the most frequently cited barrier to hygienic latrine ownership was its costly 
construction expense (Hulland et al., 2015).Thus, the implication was poor households and 
their family members should be the prioritised target of any intervention programs aiming to 
widen hygienic latrine ownership in this region. 
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There was some literature (Jenkins and Curtis, 2005) or (Simms et al. 2005 ) demonstrated 
that driver for latrine demand and subsequent ownership could vary depending on age. 
However, the empirical evidence provided no evidence to support the hypothesis as age was 
not a significant determinant of hygienic latrine ownership.  
Similarly, it would be expected that people with higher level of education would be more 
likely to have hygienic latrine ownership as they would be more likely to be aware of its 
essential role  to health(Jenkins & Curtis 2005) and (Malebo, 2012). However, there was no 
empirical evidence to support that hypothesis in this case. 
Additionally, family’s structure was also hypothesised to have influence on hygienic latrine 
ownership. A bigger family with more generations living together, more children and more 
women should be more likely to have hygienic latrine ownership because of their need. 
However, there was no empirical evidence to support these assumed relationships. While 
some findings such as  such as (Rodgers et al., 2007)  found no demographical difference 
between latrine owners and non-owners, others like (Barnard et al., 2013a) did.  Therefore, 
in this case participants and households with these characteristics shouldn’t be differentiated 
when considering sanitation intervention programs in the region.  
With regard to the socio-psychological determinants specified in the RANAS model, the 
following factors were positively associated with the likelihood of hygienic latrine ownership 
as expected by the literature: Factual knowledge empirically proved to be a significant 
determinant of hygienic latrine ownership. It is consistent with the literature on knowledge, 
awareness and latrine ownership ( Ahmed et al. 2010; Diallo et al. 2007). 
Belief in the health benefits of hygienic latrine ownership was also a determinant of this 
behaviour as expected in consistence with the literature (Harter, Mosch and Mosler, 2018). 
Regretful feelings arisen when using unhygienic latrine was also a significant determinant of 
the behaviour. It was similar to finding is other areas such as (Harter, Mosch and Mosler, 
2018). Therefore, any interventions that could increase participants’ factual knowledge, the 
health benefits of hygienic latrine ownership, Regretful feelings arisen when using 
unhygienic latrine, would be helpful to increase the likelihood of hygienic latrine ownership.  
On the other hand, empirical evidence showed that there were factors that didn’t have the 
expected effect on the behaviour as predicted by previous studies(Alemu et al., 2018; Harter, 
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Mosch and Mosler, 2018). The following factors had no empirical evidence supporting that 
they had an association with the likelihood of hygienic latrine ownership therefore different 
to previous findings: Vulnerability perception of  the related diseases, Severity perception of  
the related diseases(Harter, Mosch and Mosler, 2018), Disgust arose from having to use 
hygienic latrine(Whaley and Webster, 2011), User preference of hygienic latrine(design) 
(Simms et al. 2005.; Choudhury et al. 2006.; Qutub et al. 2008; Roma et al. 2010), Descriptive 
and injunctive norms, confidence in performance. In addition, social status , on contrary to 
the hypothesis predicted by previous studies(Kullman et.al. 2011), despite being a 
statistically significant variable, was in fact negatively related to the likelihood of hygienic 
latrine ownership. Thus, if the goal is to increase the likelihood of hygienic ownership in 
Giong Trom, intervention programs could focus less on influencing these factors and focus 
more on the empirically proven statistically significant determinants. 
The main barrier to hygienic latrine ownership was found to be the perceived high cost, which 
was consistent with previous findings (Hulland et al., 2015).  
2.5. Conclusion of empirical question 1 
The main factors that are associated with hygienic latrine ownership: 
Main source of income: Participants with income from stable employment would be more 
likely to have hygienic latrine ownership than the participants with agriculture / seasonal 
unstable employment. 
Poverty certificate: Participants in households not classified as “poverty” would be more 
likely to have hygienic latrine ownership. 
Overall knowledge: Participants who achieved higher factual knowledge score would be 
more likely to have hygienic latrine ownership. 
Beliefs about benefits (of hygienic latrine): The more beneficial participants think hygienic 
latrine ownership have on health, the more likely they would have hygienic latrine ownership. 
Perceived cost of a hygienic latrine building: Participants whose perceived construction cost 
of a hygienic latrine is equal or below the regional average, would be more likely to have 
hygienic latrine ownership than those who don’t know the cost. 
In addition, the most frequently mentioned barrier to hygienic latrine ownership perceived 
by participants was the perceived high costs of hygienic latrine construction. 
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3. Why did households still keep unhygienic latrine while they already had a 
hygienic latrine at home? Which factors that were associated with that decision 
of voluntary unhygienic latrine ownership ?(Question 2) 
3.1. Background  
This question addresses why some participants still decided to keep both hygienic latrine and 
unhygienic latrine at home. Out of 523 participants with hygienic latrine ownership, there 
were 140 cases still kept unhygienic latrine. The dataset analysed in this question contained 
only participants with hygienic latrine so N=523.  
The response variable for a participant was represented by a random variable with 2 values, 
coded as “1” and “0”.  It was measured as a dichotomous variable with possible value =1 if 
there was an occurrence of 2  types of latrine ownership at the participant’ s home, and =0 
without the occurrence. The occurrence was determined by on site examination and 
verification of the latrines.  
The explanatory variables were the personal and general factors drawn from the literature as 
well as those specified in the RANAS model. Logistic regression analysis was used to test 
several models in order to find a fitted model.  
In addition, the participants were asked directly what were the reasons that they chose to keep 
unhygienic latrine while already having hygienic latrine.  
3.2. Models selection 
 Similarly to (Harter, Mosch and Mosler, 2018). In order to select the final model, 3 models 
were run using: 
Model 1 contains contextual and explanatory variables only; 
Model 2 contains RANAS explanatory variables only; 
Model 3 contains significant explanatory variables from model 1 and 2.  
In addition, the 140 cases found keeping 2 types of latrine, they were asked directly why they 
did so. Each participant could state more than 1 reason.  
The logistic regression analysis results were:  
Model 1 contains 4 categorical variables: Commune, Income type, Poverty and Gender.  
+Commune: My Thanh (1), Thuan Dien (2), Hung Nhuongr 
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+Income type: Agricultural jobs(1), Seasonal unstable jobs(2), Stable jobsr  
+Poverty: with a poverty certificate(1), without a poverty certificater 
+Gender:  male(1) and femaler 
The reference group in each variable is marked with r 
-The regression model was statistically significant with the Chi-square (13) = 40.454, 
p<0.005. We could reject the null hypothesis and conclude that at least one of the predictor 
was significantly related to the dependent variable.  
The Chi-square (8) for Hosmer and Lemeshow test is 12.162 and the p-value 0.144 means 
we couldn’t reject the null hypothesis that the model fits the data, so the model should be 
further interpreted.  
The model explains 7.4% (Cox&Snell) to 10.8% (Nagelkerke) of the variance of both 
hygienic latrine and unhygienic latrine ownership and correctly classified 72.5% of the cases. 
Explanatory Variables that were found to be individually significant related to the dependent 
variable: Commune (1), Income type(1) and Family size. 
Table 33. Question 2-Model 1 result 
Model 1 B S.E. Wald df Sig. Exp(B) 
 Commune   11.824 2 .003  
Commune (1) -.892 .275 10.526** 1 .001 .410 
Commune (2) -.107 .247 .189 1 .664 .898 
Age .008 .010 .653 1 .419 1.008 
Gender(1) -.195 .220 .783 1 .376 .823 
Income type   9.957 2 .007  
Income type(1) .926 .294 9.954** 1 .002 2.525 
Income type(2) .695 .367 3.588 1 .058 2.003 
Poverty(1) -.387 .404 .919 1 .338 .679 
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Education .064 .107 .357 1 .550 1.066 
Family size .292 .125 5.497* 1 .019 1.339 
Generation -.043 .220 .038 1 .846 .958 
Own Children -.007 .077 .007 1 .932 .993 
Under5 -.281 .196 2.050 1 .152 .755 
Women -.229 .146 2.440 1 .118 .795 
Constant -2.382 .846 7.936 1 .005 .092 
N=523, participant with 2 types of latrine ownership is coded “1” and only hygienic latrine 
is coded “0”. *P < .05; **P < .005; ***P < .0005. 
Model 2 contains  3 categorical variables: HL Confidence in know-how; HL Descriptive 
norms; HL perceived costs.  
+ HL Confidence in know-how: Those who say no (1), those who say yesr 
+ HL Descriptive norms: Those who do not know, and those who have only a few neighbours 
not having a hygienic latrine at home (1), those who have at least some neighbours not having 
a hygienic latriner 
+ HL perceived costs: Those who don’t know (1), those whose perceived cost is higher than 
the average (2), those whose perceived cost is equal or lower than the averager 
The reference group of each categorical variable is marked withr 
The regression model was statistically significant with the Chi-square (14) = 116.771, 
p<0.005. We could reject the null hypothesis and conclude that at least one of the predictor 
was significantly related to the dependent variable. 
The Chi-square (8) for Hosmer and Lemeshow test is 12.245 and the p-value 0.141 means 
we couldn’t reject the null hypothesis that the model fits the data and, the model should be 
further interpreted.  
The model explains 20% (Cox&Snell) to 29.1% (Nagelkerke) of the variance in 2 types of 
latrine ownership and correctly classified 80.5% of the cases. 
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Explanatory Variables that were found to be individually significant related to the dependent 
variable: Vulnerability, HLdisgust, HL Preference, HL Social norms, HL Personal norms. 
Table 34. Question 2-Model 2 result 
Model 2 B S.E. Wald df Sig. Exp(B) 
 Factual knowledge -.120 .070 2.901 1 .089 .887 
Vulnerability .293 .123 5.694* 1 .017 1.340 
Severity .106 .117 .833 1 .362 1.112 
HL Instrumental beliefs .018 .331 .003 1 .957 1.018 
HL Disgust -.826 .219 14.205*** 1 .000 .438 
HL Preference -1.160 .205 31.851*** 1 .000 .314 
HL Injunctive norms .051 .241 .045 1 .831 1.053 
HL Social norms 1.201 .262 21.059*** 1 .000 3.325 
HL Personal norms -.590 .172 11.854** 1 .001 .554 
HL Self-efficacy -.119 .209 .322 1 .570 .888 
HL  Descriptive norms(1) -.372 .243 2.348 1 .125 .690 
HL Perceived costs   1.663 2 .436  
HL Perceived costs(1) .073 .312 .055 1 .815 1.076 
HL Perceived costs(2) -.388 .328 1.403 1 .236 .678 
HL technical ability and 
knowledge(1) 
.400 .271 2.169 1 .141 1.491 
Constant 4.473 1.583 7.981 1 .005 87.596 
N=523, participants with 2 types of latrine ownership is coded “1” and only hygienic latrine is coded 
“0”. *P < .05; **P < .005; ***P < .0005. 
Model 3 contains significant variables from model 1 and 2, it has 2 categorical variables: 
Commune, Income type. 
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The reference group of each categorical variable remained the same as in model 1 and 2.  
The model was statistically significant with the Chi-square (12) = 141.695, p value <0.005. 
We could reject the null hypothesis and conclude that at least one of the predictor was 
significantly related to the dependent variable. 
However, the Homer and Lemeshow test showed Chi-square(8)= 16.198, p-value 0.04<0.05, 
meaning the model doesn’t fit the data and should not be further interpreted. 
Since factual knowledge is theorized to be an important determinant of behaviours, the 
variable was added back into model 3 for testing for the final model.  
The new (final) model was statistically significant with the Chi-square (11) = 128.548, p-
value <0.005. We could reject the null hypothesis and conclude that at least one of the 
predictor was significantly related to the dependent variable. 
The Homer and Lemeshow test of the final model showed Chi-square(8)= 12.598, p-value 
0.126>0.05, meaning the model fits the data and should be further interpreted. 
The model explains 21.8% (Cox&Snell) to 31.7% (Nagelkerke) of the variance in 2 types of 
latrine ownership and correctly classified 81.1% of the cases. 
The final model passed the test of linearity assumption between the dependent variable and 
its explanatory variables using the Box-Tidwell procedure. 
Explanatory Variables that were found to be individually significant related to the dependent 
variable: Vulnerability, HL Disgust, HL Preference, HL Social norms, HL Personal norms, 
Commune(1), Income type(1). 
Table 35. Question 2-Model 2 result 
Final model B S.E. Wald df Sig. Exp(B) 
 Vulnerability .288 .125 5.307* 1 .021 1.334 
HL Disgust -.742 .206 12.943*** 1 .000 .476 
HL Preference -1.107 .205 29.162*** 1 .000 .331 
HL Social norms 1.201 .237 25.706*** 1 .000 3.324 
HL Personal norms -.585 .169 12.009** 1 .001 .557 
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Commune   7.784* 2 .020  
Commune (1) -.813 .308 6.945** 1 .008 .444 
Commune (2) -.103 .275 .139 1 .709 .902 
Income type   3.782 2 .151  
Income type(1) .604 .311 3.770* 1 .050 1.829 
Income type(2) .380 .383 .983 1 .321 1.462 
Family size .093 .084 1.228 1 .268 1.097 
Factual knowledge -.085 .066 1.671 1 .196 .919 
Constant 3.446 1.127 9.343 1 .002 31.363 
N=523, participant with 2 types of latrine ownership is coded “1” and only hygienic latrine 
is coded “0”. *P < .05; **P < .005; ***P < .0005. 
In addition, the results revealed that the main reason for keeping both hygienic latrine and 
unhygienic latrine at home were: 
Table 36. Main reasons for dual type of latrine ownership 
 Economic 
reasons 
(feeding 
fish) (2) 
Use as a back-
up in case there 
are many 
people 
gathering in the 
household (3) 
Removal of the 
installed hygienic 
latrine is a burden 
(time and cost) 
therefore there is no or 
little motivation to do 
so (4) 
The unhygienic 
latrine is still 
being used by 
members of the 
family (1) 
Percentage 
of 
households 
33.6% 22.9% 13.6% 47.1% 
N=140 
3.3. Results interpretation 
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The interpretations of the final model: A multiple logistic model was fitted to the data to test 
the research hypothesis regarding the relationship between the likelihood that 2 types of 
latrine ownership were related to the predictor variables: 
Unexpectedly, Vulnerability perception of  related diseases was positively associated with 
the dependent variable. A higher vulnerability perception of being contracted with the related 
diseases was associated with an increased likelihood of participants  keeping both types of 
latrine. 
Disgust feeling arisen when using unhygienic latrine was negatively associated with the 
dependent variable. It means a stronger disgust resulted from using unhygienic latrine was 
associated with a decreased likelihood of participants  keeping both types of latrine. 
User preference when using hygienic latrine was negatively associated with the dependent 
variable. A stronger preference of the use of hygienic latrine was associated with a decreased 
likelihood of participants keeping both types of latrine. 
Perceived Social status related to hygienic latrine ownership was positively associated with 
the dependent variable. A stronger perception of the social status related to hygienic latrine 
ownership was associated with an increased likelihood of participants keeping both types of 
latrine. 
Personal norm was negatively associated with the dependent variable. A stronger personal 
norm, regret arisen with unhygienic latrine use as associated with a decreased likelihood of 
participants keeping both types of latrine.  
Participants in Hung Nhuong commune were 2.25 times more likely to keep both types of 
latrine than that of My Thanh commune. There was no evidence of the relative likelihood 
between Thuan Dien’s and Hung Nhuong’s.  
Participants with income from agricultural jobs were 1.82 times likely to keep both types of 
latrine than participants with income from stable employment.  
The most common reason for participants/households to keep unhygienic latrine despite 
having hygienic latrine was their family members were still using them (47.1%). The next 
common reason was the faces from unhygienic latrine were still being used to feed fish in 
the farm (33.6%). The next reason was 1 hygienic latrine was simply not sufficient for 
everyone, so the unhygienic latrine was used as a back-up in cases of gatherings and social 
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events, if too many people (not necessarily within a family) wanted to use latrine (22.9%). 
Finally, the removal of unhygienic latrine usually involved costs that the participants were 
not willing to pay for therefore they remained (13.6%).  
The results would lead to the assessment of the hypotheses proposed in chapter 5 for 
empirical question 2: 
Among the demographic explanatory variables, the location of the participants (the commune 
they live in) is a statistically significant one: Participants in Hung Nhuong (lowest sanitation 
coverage rate) are 2.25 times more likely to keep both types of latrine than that of My Thanh 
(highest rate of sanitation coverage). Family size is an insignificant explanatory variable to 
explain ownership of both types of latrine, however  many users  acknowledged the reason 
of too many users promoted them to keep unhygienic latrine as “back-up”. The rest of the 
demographic variables don’t have any association with the likelihood of both type of latrine 
ownership as opposed to the original hypotheses, they are education level, Number of 
generations living in a household, Number of children  participants have, Number of women 
living in participants’ household. 
In term of the RANAS variables, there are 3 explanator variables prove statistically 
significant in explaining the likelihood of ownership of both types of latrine and have their 
relationship vindicated as predicted by the original hypotheses. 
Disgust arose from having to use unhygienic latrine: The stronger the disgust feelings arisen 
with participants when using unhygienic latrine, the less likely they have 2 types of latrine. 
User Preference of hygienic latrine: The higher participants’ preference to use hygienic 
latrine over unhygienic latrine is, the less likely they have 2 types of latrine. 
Personal norm: The more regretful participants feel when using unhygienic latrine, the less 
likely they have 2 types of latrine. 
On the other hand, 2 other variables are significant but have an unpredicted relationship with 
the dependent variable as the signs on their corresponding coefficients are opposite of their 
prediction.  
Vulnerability perception of  related diseases: Ho: Vulnerability perception wasn’t associated 
with the dependent variable was rejected but the relationship (the sign of the coefficient) was 
in the opposite direction of the proposed hypothesis. 
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Social status: Ho: Social status didn’t have any association with the dependent variable was 
rejected but the relationship (the sign of the coefficient) was in the opposite direction of the 
proposed hypothesis. 
There are several RANAS variables  that were predicted to be significant in explaining the 
dependent variable but empirically are not. They are: Overall Factual knowledge, Severity 
perception of  related diseases, Hygienic Latrine Instrumental beliefs, Hygienic Latrine 
Descriptive norms, Hygienic Latrine Injunctive norms, Confidence in performance: regularly 
use a hygienic latrine. 
3.4. Discussion 
The question addressed a very interesting behaviour in some of the participants living in the 
surveyed area, in fact it was quite unique problem for the Mekong Delta  region. They kept 
(an) unhygienic latrine (usually a hanging latrine/fishpond latrine) while already having 
hygienic latrine ownership. The results revealed that there were both direct reasons for the 
participants’ decision to keep both types of latrine, as well as underlying demographical and 
socio-psychological determinants of the behaviour.  
The direct reasons for the decision for those households that kept both types of latrine were 
predictable given the rural setting. The most common one (reason 1) was “the unhygienic 
latrine was still being used by members of the family” selected by 47.1% of those still kept 
both types of latrine. It confirmed that in  almost half of the concerned households, people 
still were regularly using unhygienic latrine and it was an essential part of these households’ 
daily activities. The next one (reason 2) was due to “economic reasons ,feeding fish in the 
pond with human faces”, a traditional fish farming technique in the area (33.6%).  As (fish) 
farming was still a main livelihood for many families in this region, human faeces have been 
traditionally used as input. It wasn’t surprising to find out that this was a motivation for 
households to keep unhygienic latrine. The following reason ( reason 3) was that unhygienic 
latrine was occasionally used as back-up in events where there were too many people for 
only (one) hygienic latrine (22.9%), given the rural settings and culture, it was 
understandable to assume a relationship between family size and the likelihood of owing 2 
types of latrine. The final reason (reason 4) was that unhygienic latrine was built prior to 
hygienic latrine but its removal would involve costs that households weren’t prepared to pay 
for (13.6%). The reason did initially suggest that unhygienic wasn’t being used. However, a 
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closer look at the statistics for households that ticked reason 4 showed that 21.1%, 21.1% 
and 26.5% of the households also ticked reason 1,2, and 3 respectively, indicating that a large 
proportion of unhygienic latrine was being used in daily activities. It implied that if  
unhygienic latrines were not to be removed, they would be actively used. 
The literature on the behaviour of keeping 2 types of latrine that was typical of the Mekong 
Delta  region was limited. Official documents such as the New Rural Program41 included the 
rural sanitation target but didn’t mention this phenomenon at all, as it assumed there would 
be an automatic removal of hanging latrine once hygienic latrine was built. However, some 
local provincial government in the Mekong Delta  (Ben Tre province) did realise the problem. 
Chau Thanh town in Ben Tre for example, attempted to remove all hanging latrine in its 
area42. In 2014 it had 75 households with 2 types of latrine. The local government decided 
that the reason was their lack of awareness and knowledge, thus they initiated household-by-
household meetings to provide information and ask these households to remove their hanging 
latrine as it was the decision of the local government and communities. However, it was 
reported that after the initial removal by government staff, many households chose to recover 
their hanging latrine and it took multiple times of persuasion to convince them to eventually 
give it up. This example demonstrated the complicated nature of its behavioural 
determinants. For instance, in the light of the findings unearthed by this thesis, factual 
knowledge and awareness wasn’t a significant behavioural determinant of this behaviour thus 
if the same approach was applied in Giong Trom, it wouldn’t be the most effective one. 
Focusing the communication on magnifying the disgust arose from using hanging latrines 
would be more efficient.  
3.5. Conclusion of empirical question 2 
The factors that are associated with unhygienic latrine ownership in the availability of 
hygienic latrine were: 
Commune: Participants who were in commune with the lowest hygienic latrine ownership 
coverage were 2.25 times more likely to keep unhygienic latrine than in the commune with 
the highest coverage rate. 
 
41 http://nongthonmoi.gov.vn/Pages/Trang-chu.aspx 
42 http://baodongkhoi.vn/100-ho-dan-xoa-cau-tieu-ao-ca-25042014-a42411.html 
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No risk factors specified in the RANAS were proven to be significant. 
Disgust arose from the use of unhygienic latrine: The stronger the disgust feelings arisen with 
participants when using unhygienic latrine, the less likely they would keep unhygienic 
latrine. 
User Preference of hygienic latrine: The higher participants’ preference to use hygienic 
latrine over unhygienic latrine is, the less likely they would keep unhygienic latrine. 
Personal norm: The more regretful participants feel when using unhygienic latrine, the less 
likely they would keep unhygienic latrine. 
In addition, the most common direct reasons to keep unhygienic latrine were: 
Table 37. Direct reason for keeping unhygienic latrine 
 Economic 
reasons 
(feeding 
fish) (2) 
Use as a back-
up in case there 
are many 
people 
gathering in the 
household (3) 
Removal of the 
installed hygienic 
latrine is a burden 
(time and cost) 
therefore there is no or 
little motivation to do 
so (4) 
The unhygienic 
latrine is still 
being used by 
members of the 
family (1) 
Percentage 
of 
households 
33.6% 22.9% 13.6% 47.1% 
Ranking 2nd 3rd 4th 1st 
 
4. Which factors were associated with participants’ behaviour of regularly using  
hygienic latrine? (Question 3) 
4.1. Introduction 
While people who had no hygienic latrine were forced to use unhygienic latrine as an 
alternative, among the 523 participants with access to hygienic latrine, 140 kept both types 
(hygienic and unhygienic) of latrine. Out of these 140 , 65 indicated they still didn’t regularly 
use hygienic latrine, but instead regularly used unhygienic latrine. This question aims to 
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assess the factors that were related to the likelihood of regular hygienic latrine use when both 
types of latrine were available. 
Firstly, it used logistic regression analysis. The response variable for a participant is 
represented by a random variable with 2 values coded as “1” and “0”.  It was measured as a 
dichotomous variable with value =1 if there was an occurrence of  regular hygienic latrine 
use; and =0 if there was an occurrence of no regular hygienic latrine use despite its 
availability. 
The explanatory variables were those contextual and general factors drawn from the literature 
as well as those specified in the RANAS model. Logistic regression analysis was used to test 
several models in order to find the fitted final model. The data set applied on the 140 
participants with 2 types of latrine, in order to filter out those didn’t regularly use hygienic 
latrine because they were forced to do so. 
Secondly, individuals who were found not regularly using a hygienic latrine despite having 
one at home, were directly asked why. 
Thirdly, a doer and non-doer analysis was carried out between the 2 groups of participants, 
who have both types of latrines but with different use choice to find out if there were any 
distinctive traits influencing this particular behaviour of theirs. 
4.2. Model selection and assessment of goodness of fit of the models 
 3 models were tested to select explanatory variables for the fitted model, similarly 
to(Harter, Mosch and Mosler, 2018) : 
Model 1 contains only contextual and explanatory variables;  
Model 2 contains only RANAS explanatory variables; 
Model 3 combined the significant variables from model 1 and 2. 
Model 1 contains 4 categorical variables: Commune, Income type, Poverty and Gender.  
+Commune: My Thanh (1), Thuan Dien (2), Hung Nhuongr 
+Income type: Agricultural jobs (1), Seasonal unstable jobs (2), all otherr 
+Poverty: with a poverty certificate (1), without a poverty certificater 
+Gender:  male (1) and femaler 
The reference group in each variable is marked withr 
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The regression model was not statistically significant with the Chi-square (13) = 16.832, p -
value=0.207 >0.05. It means the null hypothesis that all personal explanatory variables were 
not significant couldn’t be rejected. All predictor variables weren’t statistically significant. 
Model 2 consists of 3 categorical variables: HL Confidence in know-how; HL Descriptive 
norms; HL Perceived costs.  
+ HL Confidence in know-how: Those who say no (1), those who say yesr 
+ HL Descriptive norms: Those who do not know and those who have only a few neighbours 
not having a hygienic latrine at home (1), those who have at least some neighbours not having 
a hygienic latriner 
+ HL Perceived costs: Those who don’t know (1), those whose perceived cost is higher than 
the average (2), those whose perceived cost is equal or lower than the averager 
The reference group of each categorical variable is marked withr 
The model was statistically significant with the Chi-square (14) = 73.979, p-value<0.005. 
We rejected the null hypothesis and concluded that at least one of the predictors was 
significantly related to the dependent variable. 
The Hosmer and Lemeshow Chi-square (8) =4.295 with p-value=0.83>0.05 meaning we 
couldn’t reject the null hypothesis, that  the model fits the data and the model should be 
further interpreted. 
The model explains 41% (Cox&Snell) to 54.8% (Nagelkerke) of the variance of the regular 
use of hygienic latrine among the participants and correctly classified 79.3% of the cases. 
Variables that were individually significant were shown below:  
Table 38. Question 3-Final model result 
Final model  B S.E. Wald df Sig. Exp(B) 
 Factual knowledge -.020 .146 .018 1 .892 .980 
Vulnerability .422 .257 2.701 1 .100 1.525 
Severity -.025 .258 .009 1 .923 .975 
HL Instrumental beliefs 2.532 1.139 4.943* 1 .026 12.575 
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HL Disgust -.173 .425 .166 1 .684 .841 
HL Preference 1.030 .388 7.043* 1 .008 2.800 
HL Descriptive norms(1) 1.574 .540 8.493** 1 .004 4.828 
HL Injunctive norms .354 .471 .566 1 .452 1.425 
HL Social norms .185 .536 .119 1 .731 1.203 
HL Personal norms .566 .328 2.982 1 .084 1.761 
HL Self-efficacy .219 .331 .438 1 .508 1.245 
HL Perceived costs   .710 2 .701  
HL Perceived costs(1) .433 .632 .469 1 .493 1.541 
HL Perceived costs(2) .441 .703 .393 1 .530 1.555 
HL technical ability and 
knowledge(1) 
-.793 .597 1.763 1 .184 .453 
Constant -18.841 5.107 13.610 1 .000 .000 
N=140, participant with regular use of hygienic latrine is coded “1” and without is coded “0”. 
*P < .05; **P < .005; ***P < .0005. 
Since model 1 doesn’t fit the data, Model 3 is no longer needed. Model 2 is the final model. 
It is confirmed to pass the  test of linearity assumption between the dependent variable and 
its explanatory variables using the Box-Tidwell procedure. 
For the second part, the reasons that people chose to voluntarily use unhygienic latrine  were:  
(A participant could have more than 1 reason) 
Table 39. Reasons for voluntary use of unhygienic latrine 
 Convenience/ 
Preference the 
current unhygienic 
type of latrine 
Habit of only using Hygienic 
Latrine at night and using 
Unhygienic Latrine for the rest 
of the day 
Forced to as 
there is a long 
queue when 
needed 
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% of participants 
selected  
56.4% 75.6% 6.4% 
N=75 
For the third part, a doer and non-doer analysis was also done to compare the average 
statistics of all explanatory variables between these 2 distinct groups of participants.  
Table 40. Doer and non-doer analysis 
Explanatory 
Variables 
Doer (Regularly use 
hygienic latrine) 
 
 
 
N=75 
Non-doer (Not regularly 
use hygienic latrine and 
regularly use unhygienic 
latrine despite having 
access to hygienic latrine) 
N=65 
Comments 
(Comparing doer’s 
measurement to non-
doer’s measurement) 
-Significant difference is 
defined as more than 15%  
Commune 
allocation 
My Thanh=22.7% 
Thuan Dien=40% 
Hung Nhuong=37.3% 
My Thanh=23.1% 
Thuan Dien=43.1% 
Hung Nhuong=33.8% 
No significant difference 
Age Mean=55 Mean=51.4 No significant difference 
Gender Male=46.7% 
Female=53.5% 
Male=22.7% 
Female=72.3% 
Significantly higher  
Main 
Income type 
Agricultural=70.7% 
Seasonal/unstable=16% 
Other/stable=13.3% 
Agricultural=70.8% 
Seasonal/unstable=13.8% 
Other/stable=15.4% 
No significant difference 
Poverty 
certificate 
Yes=6.7% 
No=93.3% 
Yes=6.2% 
No=93.8% 
No significant difference 
Education 
level  
Illiterate=1.3% Illiterate=4.6% No significant difference 
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Only read and 
write=2.7% 
Primary=41.3% 
Lower secondary=40% 
Upper 
secondary=13.3% 
University/college or 
higher=1.3% 
Only read and 
write=4.6% 
Primary=33.8% 
Lower secondary=41.5% 
Upper secondary=13.8% 
University/college or 
higher=1.5% 
Family size 4.05 4.06 No significant difference 
Number of 
generations 
1=6.7% 
2=44% 
3=49.3% 
1=6.2% 
2=50.8% 
3=43.1% 
No significant difference 
Number of 
children of 
participants 
Mean=2.28 Mean=2.26 No significant difference 
Number of 
under-5 in 
household 
0.39 0.25 No significant difference 
Number of 
women in 
household 
2.09 1.91 No significant difference 
Factual 
knowledge 
scores out of 
7 maximum 
Mean=5.8 
Sd=1.71 
Mean=5.2 
Sd=2 
No significant difference 
Perceived 
vulnerability 
Mean=1.91 Mean=1.32 Significantly higher 
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Sd=1 Sd=0.81 
Perceived 
Severity  
Mean=3.85 
Sd=1.13 
Mean=3.93 
Sd=0.82 
No significant difference 
Belief about 
costs and 
benefits 
Mean=4.18 
Sd=0.40 
Mean=3.83 
Sd=0.41 
No significant difference 
Disgust  Mean=4 
Sd=0.61 
Mean=3.78 
Sd=0.76 
No significant difference 
User 
preference 
Mean=4 
Sd=0.72 
Mean=3.15 
Sd=0.87 
Significantly higher 
Other’s 
behaviour 
Don’t know or have 
almost no neighbour not 
having hygienic 
latrine=56% 
Have at least some 
neighbours not having 
hygienic latrine=44% 
 
Don’t know or have 
almost no neighbours not 
having hygienic 
latrine=41.5% 
Have at least some 
neighbours not having 
hygienic latrine=58.5% 
 
Significantly different 
Other’s 
approval  
Mean=4 
Sd=0.60 
Mean=3.61 
Sd=0.70 
No significant difference 
Social norm Mean=4.14 
Sd=0.56 
Mean=3.66 
Sd=0.79 
No significant difference 
Personal 
norm  
Mean=3.84 
Sd=0.98 
Mean=3.27 
Sd=0.71 
No significant difference 
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Confidence 
in 
performance 
Mean=4.12 
Sd=0.75 
Mean=3.61 
Sd=0.91 
No significant difference 
 
4.3. Results interpretation 
In the first part, the final model demonstrated evidence that the dependent variable-  the 
likelihood of participants regularly use of hygienic latrine can be influenced by the following 
factors: 
Beliefs about benefits of hygienic latrine was positively associated with the dependent 
variable. A stronger belief about the benefit of hygienic latrine  associated with an increased 
likelihood of regular hygienic latrine use.  
Hygienic latrine user preference was positively associated with the dependent variable. A 
higher preference in using hygienic latrine associated with an increased likelihood of regular 
hygienic latrine use. 
Those who had at least some neighbours without hygienic latrine ownership were nearly 5 
times more likely not to regularly use hygienic latrine than those, who either weren’t aware 
of their neighbour’s hygienic latrine ownership status or had very few neighbours without 
hygienic latrine ownership. 
In the second part, the most common reason for not regularly use hygienic latrine despite its 
availability was a habit, in which participants revealed that they only used hygienic latrine at 
night and chose to use unhygienic latrine during the rest of the day (75.6%). The next reason 
was their preference of unhygienic latrine (hanging latrine) to hygienic latrine (fresh air, 
convenience and no burden for maintenance) (56.4%). A small proportion claimed they 
didn’t want to wait if there was a queue for hygienic latrine, so they made use of its alternative 
(6.4%).  
In the third part, the analysis found the following a significant difference in  the factors among 
the 2 groups: 
Gender: in the doer group, the female: male ratio was nearly 1.1:1 while in the non-doer 
group, the ratio was 3:1 . 
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Perceived vulnerability: the doer group’s measurement (1.91) was significantly higher than 
the non-doer’s (1.32). 
User preference: the doer group’s measurement (4) was significantly higher than the non-
doer’s (3.15). 
Other’s behaviour: Participants belong to the doer group were less likely to have at least some 
neighbours not having hygienic latrine (44%) compared to the non-doer group (58.5%). 
The results enabled the assessment of the hypotheses proposed in chapter 5 for empirical 
question 3.  
Among the demographic determinants of the dependent variable-  the likelihood of 
participants regularly use of hygienic latrine, none is statistically significant (Age, Education 
level). Although gender is a noticeable exception as significant fewer female participants 
were regularly using hygienic latrine than male participants. 
In term of the RANAS variables, logistics regression model identified a group of statistically 
significant variables and empirically supported their proposed relationship with the 
dependent variable. Hygienic latrine Instrumental beliefs: The more beneficial participants 
think about hygienic latrine ownership to their health, the more likely they regularly use 
hygienic latrine. User Preference of hygienic latrine: The higher participants’ preference to 
use hygienic latrine over unhygienic latrine is, the more likely they regularly use hygienic 
latrine. Hygienic latrine Descriptive norms: One’s behaviour could be affected by their 
neighbour’s behaviour. The more neighbours that participants know not owning hygienic 
latrine and using unhygienic latrine, the less likely they regularly use hygienic latrine .  
On the other hands, another groups of variables demonstrated no empirical evidence to 
support their proposed hypotheses. They are Overall Factual knowledge, Vulnerability 
perception of  related diseases, Severity perception of  related diseases, Disgust arose from 
having to use unhygienic latrine, Hygienic Latrine Injunctive norms, Social status, Personal 
norms, Confidence in performance: regularly use a hygienic latrine. 
Additionally , the doer and non-doer analysis provides more evidence to strengthen the 
significance of User Preference of hygienic latrine and Hygienic Latrine Descriptive norms. 
It also produces evidence to consider the significance of Vulnerability perception of  related 
diseases despite it is rejected by the logistics regression model. 
4.4. Discussion 
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While people without hygienic latrine ownership were forced to regularly use the 
unimproved alternative, a phenomenon was found that in many instances, people still decided 
to keep the unimproved unhygienic latrine despite already having hygienic latrine ownership 
and regularly use the unhygienic option. This question aimed to implement several methods 
in order to identify factors that might be important to the behaviour of regularly using 
hygienic latrine while 2 both types of hygienic and unhygienic were available.  
Firstly, results from the logistic regression analysis identified 3 important factors affecting 
the likelihood of participants choosing to regularly use hygienic latrine. Belief about the 
benefits of hygienic latrine was positively related to the likelihood of the targeted behaviour 
wasn’t a surprise. It was consistent with the conventional theories and literature as people 
would be more likely to use their hygienic latrine over the unimproved alternative, if their 
belief in its benefits (health) were stronger(Roma et al. 2010). In addition, user preference 
for unhygienic latrine over hygienic latrine of participants (habitual)(Barnard et al., 2013a) 
was also a statistically significant factor and it confirmed by the original hypothesis. Finally, 
other’s behaviour was proven to be statistically significant in affecting this behaviour. 
Participants who live among communities with more hygienic latrine ownership would be 
more likely to use their hygienic latrine regularly due to mutual aspiration or the knock-on 
effect (Diallo et al., 2007). 
In contrast, several factors that were predicted to be significant by previous studies were 
empirically demonstrated otherwise by logistic region analysis, for this group of participants: 
Factual knowledge, perception on vulnerability and severity of diseases related to poor 
sanitation and hygiene(Diallo et al., 2007)(Barnard et al., 2013a), disgust(Whaley and 
Webster, 2011), social status belief(Barnard et al., 2013b), personal norm, and confidence in 
performance.  
Secondly, the doer and non-doer compared the mean score for a range of factors to detect 
any significant differences in these factors between the 2 groups. In fact, it found 3 similar 
influencing factors such as the logistic regression analysis method did there consolidate their 
role as important behavioural determinants. Moreover, the method empirically identified 
additional influencing factor: vulnerability perception. The evidence suggested that they all 
had a role to play in contributing to the behaviour of regularly using hygienic latrine as 
predicted by behavioural theories and the literature.  
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Thirdly, a direct, open-ended question about why the participants decided to NOT regularly 
use hygienic latrine despite possessing it revealed that: 75.6% of those who had the undesired 
behaviour said it was a habit, 56.4% said they prefer the hanging latrine to the hygienic 
latrine, and 6.4% said they didn’t want to queue to use hygienic latrine. The key insight 
derived from this finding was clear: hygienic latrine ownership wouldn’t necessarily bring 
about behaviour and habit change in hygienic latrine use.  
Putting together the results from the 3 methods, the reasons discovered in the open-ended 
question could be explained by the factors empirically proven by the logistic regression 
analysis and the doer non-doer analysis. Hygienic latrine use habit was influenced by both 
beliefs about the benefits (of hygienic latrine) and other’s behaviour, similar to finding by 
(Alemu et al., 2018). It was also understandable as people had a much strong preference for 
hanging latrine than hygienic latrine because they had been using it much longer as an 
alternative prior to the arrival of hygienic latrine in the area. The insights gained from this 
question therefore could be used to explore approaches to influence the habit via influencing 
these behavioural determinants in this region. However, it should be noted that psychological 
behavioural determinants  are usually highly context-dependent thus there is not one size fits 
all approach. 
4.5. Conclusion of empirical question 3 
3 factors were found to be  statistically associated with the behaviour of regularly choosing 
to use unhygienic latrine over hygienic latrine: 
Beliefs about benefits of using hygienic latrine: The more beneficial participants think about 
hygienic latrine ownership to their health, the more likely they regularly use hygienic latrine. 
User Preference of hygienic latrine: The higher participants’ preference to use hygienic 
latrine over unhygienic latrine is the more likely they regularly use hygienic latrine. 
Other’s behaviour: One’s behaviour could be affected by their neighbour’s behaviour. The 
more neighbours that participants know not owning hygienic latrine and using unhygienic 
latrine, the less likely they regularly use hygienic latrine . 
In addition, a doer and non-doer analysis found some interesting comparison between the 2 
groups: 
Female participants were less likely to use hygienic latrine than male participants. 
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Participants in  doer group had a stronger Vulnerability perception of  related diseases than 
participants in non-doer group. 
The most common reasons for why participants chose to use unhygienic latrine over hygienic 
latrine were their unchanged habit. 
Table 41. Reasons for preference of unhygienic latrine use over hygienic latrine 
 Convenience/ 
Preference the 
current unhygienic 
type of latrine 
Habit of only using Hygienic 
Latrine at night and using 
Unhygienic Latrine for the rest 
of the day 
Forced to as 
there is a long 
queue when 
needed 
% of participants 
selected  
56.4% 75.6% 6.4% 
Ranking 2nd 1st 3rd 
 
5. Which factors that were  associated with participants’ behaviour of practising 
HWWS at critical times (Question 4a)  
5.1. Introduction 
HWWS  at critical times such as  after defecation, prior to preparing food and eating, is one 
of the simplest, most effective and cheapest practice in preventing infectious diseases. This 
question aimed to assess what factors were related to the frequency of participants’ practice 
of HWWS at critical times. However, it didn’t separately break down the HWWS behaviour 
into stool-related and food-related but treated both of them as a single behaviour.  
The dependent variable was the frequency of HWWS  (number of times in the last 24 hours, 
recalled by participants).   
The explanatory variables were those contextual and general factors drawn from the literature 
as well as those specified in the RANAS model. Multiple linear regression  was used to test 
several models in order to find the fitted final model. 
5.2. Models selection and assessment of goodness of fit of the models 
 In order to select the most relevant and appropriate final model, 3 models were tested 
similarly to (Harter, Mosch and Mosler, 2018): 
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Model 1 contains only contextual and general explanatory  variables; 
Model 2 contains only RANAS explanatory variables; 
Model 3 combined the significant variables from model 1 and 2. 
Model 1 contained 9 personal explanatory variables: Age, Poverty, Education, Family size, 
Generation, Under5,  Women and Gender. It found the following variables significant in 
predicting participants’ frequency of practising HWWS: Education, Generation, Women and 
Gender. 
Table 42. Question 4a-Model 1 result 
Model 1 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
 (Constant) 1.529 .489  2.341 .019 
Age .004 .005 .035 .861 .389 
Poverty .175 .163 .038 1.076 .282 
Education .140 .054 .096 2.566* .010 
Children -.065 .041 -.065 -1.608 .108 
Family size .090 .062 .082 1.463 .144 
Generation -.235 .114 -.097 -2.070* .039 
Under5 .131 .103 .050 1.276 .202 
Women .180 .074 .112 2.428* .015 
Gender .283 .114 .089 2.482* .013 
N=792, *P < .05; **P < .005; ***P < .0005 
Model 2 contained the following explanatory variables: 
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HW Nurture, Vulnerability, HW Descriptive norms , Severity, HW Disgust, HW Instrumental beliefs 
, HW Perceived costs, Factual knowledge , HW Preference, HW Motivational self-efficacy, HW 
Injunctive norms, HW coping plan, HW Personal norms, HW Volitional self-efficacy. 
 
 
Table 43. Question 4a-Model 2 result 
 
Model 2 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
1 (Constant) -3.368 .570  -5.904 .000 
Factual Knowledge  .128 .023 .165 5.519*** .000 
Vulnerability -.074 .049 -.043 -1.511 .131 
Severity .057 .043 .039 1.346 .179 
HW Instrumental beliefs .111 .108 .030 1.031 .303 
HW Perceived costs -.044 .066 -.019 -.669 .504 
HW Preference .195 .085 .071 2.305** .021 
HW Disgust .186 .080 .066 2.325** .020 
HW Descriptive norms .452 .105 .116 4.314*** .000 
HW Injunctive norms .069 .072 .031 .955 .340 
HW Personal norms .106 .100 .040 1.054 .292 
HW coping plan -.066 .100 -.022 -.661 .509 
HW Motivational self-efficacy -.040 .109 -.014 -.364 .716 
HW Volitional self-efficacy .210 .065 .104 3.237*** .001 
Nurture .000 .079 .000 .004 .996 
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HW Forgetting .617 .043 .457 14.424*** .000 
N=792 
Model 3 contained individually significant variables from model 1 and 2:  
Table 44. Question 4a-Model 3 result 
 
 
Model 3 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
 (Constant) -3.220 .460  -7.001 .000 
Factual knowledge .138 .022 .178 6.200*** .000 
HW Preference .247 .076 .091 3.253*** .001 
HW Disgust .180 .080 .064 2.267** .024 
HW Descriptive norms .451 .104 .116 4.346*** .000 
HW Volitional self-efficacy .228 .061 .113 3.750*** .000 
HW Forgetting .618 .042 .458 14.736*** .000 
Education -.004 .040 -.003 -.092 .927 
Generation .008 .074 .003 .104 .917 
Women .083 .049 .051 1.685 .092 
Gender .047 .086 .015 .552 .581 
N=792, *P < .05; **P < .005; ***P < .0005 
All variables from Model 1 were found to be insignificant, therefore they were filtered out 
of the final model.  
In addition, another method used by (Contzen and Mosler, 2015b) was used as well with 
Spearman correlation analysis decided and confirmed the relevant variables of the model 
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before a hieratical multiple regression was run, in which each block of factors was added 
subsequently, starting with the risk factors block. The outcome showed the same set of 6 
significant predictor variables included in the final model. They all were tested with 
Spearman correlation and proved to have a significant correlation with the dependent 
variable. 
Table 45.Summary of the hierarchical multiple regression: 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate Durbin-Watson 
1 .394a .155 .152 1.411  
2 .481b .231 .224 1.349  
3 .534c .285 .276 1.304  
4 .569d .324 .312 1.270  
5 .683e .467 .456 1.129 1.613 
a. Predictors: (Constant), Severity, Vulnerability, Factual Knowledge 
b. Predictors: (Constant), Severity, Vulnerability, Factual Knowledge, HW Disgust, HW 
Preference, HW Perceived costs, HW Instrumental beliefs 
c. Predictors: (Constant), Severity, Vulnerability, Factual Knowledge, HW Disgust, HW 
Preference, HW Perceived costs, HW Instrumental beliefs, HWDescriptivenorms, HW Injunctive 
norms, HW Personal norms 
d. Predictors: (Constant), Severity, Vulnerability, Factual Knowledge, HW Disgust, HW 
Preference, HW Perceived costs, HW Instrumental beliefs, HWDescriptivenorms, HW Injunctive 
norms, HW Personal norms, HWVolitionalselfefficacy, HW Coping plan, HW Motivational self-
efficacy 
e. Predictors: (Constant), Severity, Vulnerability, Factual Knowledge, HW Disgust, HW 
Preference, HW Perceived costs, HW Instrumental beliefs, HWDescriptivenorms, HW Injunctive 
norms, HW Personal norms, HWVolitionalselfefficacy, HW Coping plan, HW Motivational self-
efficacy, HW Nurture, HW Forgetting 
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f. Dependent Variable: HWWS behaviour 
Thus, the final model only contained 6 individually significant variables.  
The coefficients analysis of the final model is shown below: 
Table 46. Question 4a-Final model result 
 
Final Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
 (Constant) -3.033 .397  -7.642 .000 
Factual Knowledge .138 .022 .178*** 6.387 .000 
HW Preference .246 .076 .091** 3.260 .001 
HW Disgust .176 .078 .062* 2.252 .025 
HWDescriptivenorms .469 .103 .120*** 4.544 .000 
HWVolitionalselfefficacy .226 .061 .112*** 3.714 .000 
HW Forgetting .627 .042 .466*** 15.114 .000 
N=792, *P < .05; **P < .005; ***P < .0005 
The final model was statistically significant with F (6,785) =114 with p value<0.005. We 
could reject the null hypothesis that all explanatory variable is insignificant. 
It explained 45.6% (R square) the variance in the dependent variable. 
The model also satisfies all the assumptions of multiple regression analysis: 
Residuals analysis using P-P plots and scatterplot showed no evidence for violation of the 
linearity, homoscedasticity assumption.  
The Durbin-Watson d = 1.589, which was between the two critical values of 1.5 < d < 2.5. 
Therefore, there was no evidence of first order linear autocorrelation in the multiple linear 
regression data. 
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The variance inflation factor statistics of all independent variables (VIF) were below 2 and 
showed no evidence of multicollinearity violation. 
5.3. Results  interpretation 
A multiple linear regression model was fitted to the data to test the research hypothesis 
regarding the relationship between the frequency of HWWS and the predictor variables.  
Factual knowledge was significant and positively associated with the dependent variable. For 
each 1 unit increase in the participants’ factual knowledge score, the dependent variable 
increased by 0.138.  
User preference of HWWS was significant and positively associated with the dependent 
variable. For each increase of 1 unit in the measure of this predictor variable, the dependent 
variable increased by 0.246. It means the more the participants enjoyed using soap, the more 
frequently  they did HWWS. 
Disgust arose when participants thinking about the behaviour not doing HWWS  was 
significant and positively associated with the dependent variable. For  each unit increase in 
the measurement of this predictor variable, the HWWS frequency increased by 0.176. It 
means the more unsanitary the participants think about not doing HWWS  was, the more 
frequent they would do HWWS.  
HW Descriptive norms variable was significant and positively associated with the dependent 
variable. As it was a dummy variable, the coefficient of 0.469 means unexpectedly that 
participants who knew they had at least some neighbours not practising HWWS actually did 
it more frequently than those who either didn’t know their neighbour’s HWWS behaviour at 
all and those who knew they had only a few neighbours not practising HWWS. 
HW Injunctive norms variable was significant and positively associated with the dependent 
variable. For  each unit increase in the measurement of this predictor variable, the HWWS 
frequency increased by 0.280. The more the participants expect and appreciate others to 
regularly practice HWWS, the more frequently they would practice it. 
Confidence in continuation of HWWS was significant and positively associated with the 
dependent variable: For  each unit increase in the measurement of this predictor variable, the 
HWWS frequency increased by 0.465. The stronger the participants’ belief that HWWS can 
become their long-term habit, the more frequently they would practice it.  
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Forgetting was significant and positively associated with the dependent variable. For each 
increase of 1 unit in the measure of this predictor variable, the dependent variable increased 
by 0.627. Because the score measurement was inversely related to the frequency of 
forgetting, it means that participants who forgot to practice HWWS less would practice it 
more frequently. 
Altogether the Risk Factors block only explained 15.2% of the variance in the dependent 
variable. The addition of other blocks of variables as specified by the RANAS model 
significantly improved the fitness of the final model and the final model accounted for 45.6% 
of the variance of the dependent variable-the frequency of HWWS. 
The results enabled the assessment of the hypotheses proposed in chapter 5 for empirical 
question 4a: 
With regard to the demographic determinants, the linear regression model provides evidence 
to show  that none (Age, Gender, Education) is statistically significant in explaining the 
dependent variable-that is the frequency of handwashing with soap at critical times.  
With regard to the RANAS predictors, empirical evidence was provided to confirm the 
association of several explanatory variables with the dependent variable. Overall factual 
knowledge is one of them as Participants with higher factual knowledge score would practice 
HWWS more frequently. Additionally, User preference of soap is also important as the more 
enjoyable participants feel when practising handwashing with soap, the more frequently they 
would do it. Disgust arose when thinking about not doing handwashing at critical times is 
another factor as the more unsanitary  participants think about not washing their hands with 
soap, the more frequently they practice it. Self-regulation factors block also show up in the 
list of significant determinants : Handwashing volitional self-efficacy and forgetting. The 
confirmed hypotheses are: The more confident participants are in developing a habit 
handwashing with soap, the more frequently they would practice it ; and the less frequently 
the participants tend to forget practising HWWS, the more frequently they would practise 
HWWS respectively. 
Handwashing descriptive norms is an unexpected factor as the variable is statistically 
significant, but its corresponding coefficient has an opposite site compared to what was 
expected. Therefore, the hypothesis :Participants who know some or more of their neighbour 
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not frequently practising HWWS  would do it less frequently than participants who either 
didn’t have as many or those who weren’t aware at all is rejected.  
Several RANAS predictors were tested for association with the dependent variable but the 
null hypothesis that their association exists couldn’t be rejected thus no association can be 
confirmed. These variables are: Vulnerability perception of  related diseases, Severity 
perception of  related diseases, HW Instrumental beliefs, Handwash perceived costs, 
Handwash Injunctive norms, Personal norm associated with Handwashing with Soap, 
Willingness to buy soap regularly for handwashing, HW Motivational Self-efficacy, 
Obligation to remind self and others to do Handwashing with Soap. 
5.4. Discussion 
The results of the final model demonstrated that: the psychosocial  factors associated with 
HWWS in this case not only included the risk factor block but also factors from other blocks 
of the RANAS model, similarly to the previous finding in (Contzen and Mosler, 2015b). In 
particular, the identified significant factors were also consistent with other studies. 
Factual knowledge and awareness of disease transmission, similarly to (Wilson et al. 
1993),(Parker et al., 2006). 
Disgust arose associated with not doing HWWS, similarly to (Porzig-Drummond et al., 
2009). 
Confidence in develop a habit of HWWS (self-efficacy), similarly to (Devine and Koita, 
2010). 
Forgetting: similarly to (Contzen and Mosler, 2015b). 
There were several other psychosocial factors identified as significantly associated with 
HWWS by previous studies but weren’t found to be significant in this case. They were: 
Injunctive and descriptive norms:(Devine and Koita, 2010); Perceived benefits and 
barriers:(Devine and Koita, 2010).In addition, there were contextual factors identified by 
previous studies but weren’t proved to be significant in this case: Household 
income/wealth:(Shordt and Cairncross, 2004),(Waterkeyn and Cairncross, 2005),(O’Brien 
and Favin, 2012);level of education:(Shordt and Cairncross, 2004),(O’Brien and Favin, 
2012);household structure:(Devine and Koita, 2010),(O’Brien and Favin, 2012);income 
generation/work patterns:(O’Brien and Favin, 2012);gender: (SEUF, 2004). However, it 
should be understandable as behavioural factors usually are highly context dependent.  
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5.5. Conclusion of empirical question 4a 
The behaviour of HWWS, measured by the frequency of HWWS practised by participants 
during the last 24 hours prior to the interview, could be explained by the following factors: 
Overall Factual knowledge: Participants with higher factual knowledge score would practice 
HWWS more frequently. 
User preference of soap: The more enjoyable participants feel when practising handwashing 
with soap, the more frequently they would do it. 
Disgust arose when thinking about not doing HWWS: The more unsanitary  participants think 
about not washing their hands with soap, the more frequently they practice it. 
Confidence in develop a habit of HWWS: The more confident participants are in developing 
a habit handwashing with soap, the more frequently they would practice it. 
Forgetting: The less frequently the participants tend to forget practising HWWS, the more 
frequently they would practise HWWS. 
One important observation is: Altogether the Risk Factors block only explained 15.2% of the 
variance in the dependent variable.  
6. Which factors that were associated with participants’ behaviour of forgetting (to 
practice) HWWS  (Question 4b)? 
6.1. Introduction 
While HWWS  is a simple  and effective way to prevent infectious diseases, in rural areas of  
Vietnam such as Giong Trom district, people tended to forget it despite being aware that they 
should do it. In addition, while the behaviour addressed in question 4a was a snapshot of the 
last 24 hours prior to the interview, it didn’t address HWWS as a long-term habit. The 
findings from question 4a showed that participants who forgot HWWS less frequently would 
practice HWWS more frequently.  Therefore, forgetting HWWS could be considered as an 
independent behaviour and it was worthwhile to explore its determinants. This question aims 
to assess the factors that were related to the behaviour of forgetting HWWS among 
participants.  
The dependent variable is the frequency of participants’ forgetting to practice HWWS in 
general , recalled by participants. Each level of frequency is given a corresponding score,  the 
more frequently a participant forgetting HWWS, the lower the score: 1 for all the time , 5 for 
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never. Each level of response was clearly defined and explained to both the fieldworkers and 
the participants. Higher score would indicate less frequently forgetting HWWS behaviour. 
This dependent variable is different to that of question 4a as: question 4a’s measures the 
HWWS frequency of the last 24 hours prior to the interview while this measures the tendency 
to forget HWWS over a longer period of time.  
 The explanatory variables were those contextual and general factors drawn from the 
literature, similarly to the frequency of HWWS in question 4a, as well as those specified in 
the RANAS model. Multiple linear regression analysis was used to test several models in 
order to find the fitted final model. 
6.2. Models selection and assessment of goodness of fit of the models 
In order to select the most relevant and appropriate predictor for the final model, 3 models 
were tested, similarly to question 4a. 
Model 1 contains only contextual and general explanatory  variables; 
Model 2 contains only RANAS explanatory variables;  
Model 3 combined the significant variables from model 1 and 2. 
The coefficients analysis results of Model 1,2,3 were shown respectively: 
Table 47. Question 4b-Model 1 result 
Model 1 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
 (Constant) 3.191 .364  8.776 .000 
Age -.001 .004 -.011 -.274 .784 
Poverty .109 .121 .032 .899 .369 
Education .084 .040 .077 2.062* .040 
Children -.033 .030 -.044 -1.091 .275 
Generation -.151 .084 -.084 -1.786 .075 
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Under5 .023 .076 .012 .302 .762 
Women .153 .055 .128 2.774* .006 
Gender .279 .085 .118 3.295** .001 
Family size .014 .046 .017 .310 .757 
 
Table 48. Question 4b-Model 2 result 
Model 2 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
 (Constant) -1.909 .474  -4.028 .000 
Factual knowledge .090 .019 .157 4.686*** .000 
 Vulnerability -.067 .041 -.053 -1.635 .103 
 Severity -.015 .036 -.013 -.408 .683 
HW Instrumental 
beliefs 
-.098 .090 -.035 -1.081 .280 
HW Perceived costs .112 .055 .067 2.031* .043 
HW Preference .163 .071 .080 2.295* .022 
HW Disgust .240 .067 .114 3.592*** .000 
HW Descriptive 
norms 
-.098 .088 -.034 -1.112 .266 
HW Injunctive norms .191 .060 .116 3.175** .002 
HW Personal norms .141 .084 .071 1.674 .094 
HW Coping plan -.027 .084 -.012 -.324 .746 
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HW Motivational self-
efficacy 
.182 .091 .087 1.995* .046 
HW Volitional self-
efficacy 
.379 .053 .255 7.200* .000 
HW Nurture .048 .066 .025 .721 .471 
 
Table 49. Question 4b-Model 3 result 
 
Model 3 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
 (Constant) -2.378 .382  -6.222 .000 
Factual knowledge .087 .019 .151 4.640* .000 
HW Preference .159 .067 .079 2.397* .017 
HW Disgust .245 .065 .116 3.756* .000 
HW Injunctive 
norms 
.221 .056 .133 3.948* .000 
HW Motivational 
self-efficacy 
.233 .076 .111 3.056* .002 
HW Volitional self-
efficacy 
.392 .051 .263 7.729* .000 
Education -.012 .034 -.011 -.359 .720 
Women .083 .035 .069 2.348* .019 
Gender .237 .071 .100 3.333* .001 
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N=792 for model 1,2,3, *P < .05; **P < .005; ***P < .0005. 
The final model therefore was obtained by filtering out Education. 
The coefficients analysis of the final model is demonstrated below:  
Table 50. Question 4b-Final model result 
Final Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. 
Collinearity Statistics 
B Std. Error Beta Tolerance VIF 
 (Constant) -1.282 .370  -6.173*** .000   
Factual knowledge .090 .018 .156 4.960*** .000 .853 1.173 
HW Preference .166 .066 .082 2.508* .012 .808 1.237 
HW Disgust .254 .065 .121 3.917*** .000 .905 1.105 
HW Injunctive 
norms 
.234 .055 .141 4.228*** .000 .758 1.319 
HW Motivational 
self-efficacy 
.245 .076 .117 3.223*** .001 .655 1.526 
HW Volitional self-
efficacy 
.388 .051 .260 7.651*** .000 .746 1.341 
Women .082 .035 .069 2.319* .021 .993 1.007 
Gender .243 .071 .102 3.444** .001 .980 1.021 
 
All for N=792, *P < .05; **P < .005; ***P < .0005. 
The final model was statistically significant with F statistic =42.429 with p-
value<0.0005. The null hypothesis that all independent variables are statistically 
insignificant was rejected. 
The model explained 31.5% (R square) the variance in the dependent variable. 
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The model also satisfied all the assumptions of multiple regression analysis: 
Residual analysis using P-P plots and scatterplot showed no evidence for violation of 
the linearity, homoscedasticity assumption.  
The Durbin-Watson d = 1.805, which was between the two critical values of 1.5 < d < 
2.5. Therefore, there was no evidence for first order linear autocorrelation in the multiple 
linear regression data. 
The variance inflation factor statistics of all independent variables (VIF) were below 
1.6, below 10 and showed no evidence of multicollinearity violation. 
 
 
6.3. Results interpretation 
A multiple linear regression model was fitted to the data to test the research hypothesis 
regarding the relationship between the frequency of forgetting HWWS and the predictor 
variables. 
Factual knowledge was significant and positively associated with the dependent variable. It 
means higher factual knowledge score predicted less frequent forgetting of HWWS.  
User preference of soap and HWWS was significant and positively associated with the 
dependent variable. A stronger user preference reflected in a higher value of the variable’s 
measurement predicted  less frequent forgetting of HWWS. 
Disgust arose when participants thinking about the behaviour not doing HWWS  was 
significant and positively associated with the dependent variable. The more unsanitary the 
participants feel about not doing HWWS, the  less frequent they would forget of HWWS. 
HW Motivational self-efficacy was significant and positively associated with the dependent 
variable. A stronger confidence level reflected in an increase in the variable’s measurement 
predicted  less frequent forgetting of HWWS. The stronger the participants’ belief that they 
have the ability to remember regular HWWS, the less frequently they would forget to do it. 
HW Volitional self-efficacy was significant and positively associated with the dependent 
variable.  A stronger confidence level reflected in an increase in the variable’s measurement 
predicted  less frequent forgetting of HWWS. The stronger the participants’ belief that 
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HWWS can become their habit and they could do it despite all the obstacles and distractions, 
the less frequently they would forget it. 
Gender was significant and positively associated with the dependent variable. For  each unit 
increase in the measurement of this predictor variable (male=0, female=1), the HWWS 
frequency increased by 0.243 unit. It indicated that female participants less frequently forgot 
HWWS than male participants. 
Number of women in household was significant and positively associated with the dependent 
variable.  For  each unit increase in that value, the HWWS frequency increased by 0.082 unit. 
It indicated that participants from households with more women tended to forget HWWS less 
frequently.  
The results enabled the assessment of the hypotheses proposed in chapter 5 for empirical 
question 4b: 
Among the demographic variables, only 2 gender related variables are statistically significant 
in predicting the frequency of forgetting HWWS among participants. Gender is one of them, 
as it is found Female forget HWWS less frequently than male. In addition, the Number of 
women living in participants’ household also matter because Participants with higher number 
of women in the household would forget HWWS less frequently. 
All other demographic explanatory variables are not significant: age, education level. 
In term of the RANAS predictors, Overall Factual knowledge is a statistically significant 
predictors so the more factual knowledge/ the higher the score participants have, the less 
frequently they would forget HWWS.  In addition, User preference of HWWS is also an 
important predictors as the more enjoyable participants feel when practice HWWS, the less 
frequently they would forget to do it. Disgust arose when thinking about not doing HWWS 
matters as well and the stronger the disgust arose when participants think about not washing 
their hands with soap, the less frequently they would forget it.  
In the norms block factors, Handwashing descriptive norms is significant and Participants 
living among a population with many neighbours who don’t frequently practice HWWS and 
were aware of that situation, would forget HWWS more frequently than those who either 
didn’t know or had only a few neighbour who don’t frequently practice HWWS. Another 
type of norm, Handwashing Injunctive norms also is significant, as the stronger the 
appreciation of participants to other’s good hygiene/ HWWS behaviour, the less frequently 
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they would forget to do it. Finally, in the self-regulation block factor, both Handwash 
motivational self-efficacy and Volitional self-efficacy matter, thus respectively the more 
confident participants are in remembering to regularly practice HWWS, the less frequently 
they would forget to practice it, and the more confident participants are in developing a habit 
of frequently HWWS, the less frequently they would forget to practice it. 
On the other hand, numerous RANAS predictors that were expected to be significant turn out 
to be not associated empirically with the dependent variable. They include: Vulnerability 
perception of  related diseases, Severity perception of  related diseases, Handwash 
Instrumental beliefs, Cost of soap, Personal norms associated with handwashing, Willingness 
to buy soap regularly for handwashing, Obligation to remind self and others to do HWWS. 
6.4.  Discussion 
The frequency of HWWS and the tendency to forgetting HWWS are 2 related variables, as 
shown in question 4a, people who tended to forget HWWS less frequently would practice 
HWWS more frequently. Therefore, it is not unreasonable to compare the influencing factors 
of the forgetting HWWS behaviour with that of the handwashing literature, in the other words 
similarly to studies mentioned in question 4a.  
In fact, the findings of this question displayed many similarities to previous studies. The 
identified factors contained 2 groups: contextual and psychosocial factors. 
Contextual factors contained gender and number of women. They were similar to findings of 
the association of HWWS with gender by (SEUF, 2004) and family structure by (Devine and 
Koita, 2010; O’Brien and Favin, 2012). Other contextual factors identified by other studies 
such as education level (Shordt and Cairncross, 2004; O’Brien and Favin, 2012), household 
wealth and income (Shordt and Cairncross, 2004; Waterkeyn and Cairncross, 2005; O’Brien 
and Favin, 2012), income generation pattern (O’Brien and Favin, 2012) didn’t feature in this 
case. 
Statistically significant  psychosocial factors were: factual knowledge, consistent with 
studies by (Wilson et al. 1993; Parker et al. 2006); Descriptive norms and injunctive norms, 
similar to findings by (Devine and Koita, 2010); Motivational Self-efficacy and Volitional 
self-efficacy , similar to that of (Devine and Koita, 2010). 
In addition, new elements were found to be associated with the behaviour of forgetting 
HWWS were Disgust and User preference of HWWS (soap).  
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6.5. Conclusion of empirical question 4b 
The tendency of participants forgetting HWWS could be explained by the following factors: 
Gender: Female forget HWWS less frequently than male. 
Number of female in household: More female in the household tended to reduce the 
frequency of forgetting of participants. 
Overall factual knowledge: The more factual knowledge/ the higher the score participants 
have, the less frequently they would forget HWWS. 
User preference of HWWS: The more enjoyable participants feel when practice HWWS, the 
less frequently they would forget to do it. 
Disgust( arisen when thinking about not doing HWWS): The stronger the disgust arose when 
participants think about not washing their hands with soap, the less frequently they would 
forget it. 
Other’s practice of HWWS: Participants living among a population with many neighbours 
who don’t frequently practice HWWS and were aware of that situation, would forget HWWS 
more frequently than those who either didn’t know or had only a few neighbour who don’t 
frequently practice HWWS. 
Appreciation to others (when they regularly do HWWS): The stronger the appreciation of 
participants to other’s good hygiene/ HWWS behaviour, the less frequently they would forget 
to do it. 
Confidence in ability to remember HWWS regularly everyday: The more confident 
participants are in remembering to regularly practice HWWS, the less frequently they would 
forget to practice it. 
Confidence in develop a habit of HWWS: The more confident participants are in developing 
a habit of frequently HWWS, the less frequently they would forget to practice it. 
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PART 3: 
7. What were the potential health-related consequences associated with different 
levels of sanitation and hygiene? (Question 5) 
7.1. Introduction 
This question aims to provide information about several health-related indicators between 
different groups with different levels of sanitation coverage and hygiene practice to 
demonstrate some observations and insights on the effects of sanitation and hygiene on 
health. Since it has been clearly established that poor sanitation is not the sole cause of any 
water-borne diseases, this question didn’t attempt to establish a causal and clinical 
relationship between any variables, but only information about what happened to each 
indicators with different groups. 
There were 3 indicators that were compared across different groups of population:  
Infection incidence rate: The proportion of participants and their family members affected by 
diarrhoeal diseases (definition of affected cases was set by the MOH) in the last 2 weeks 
from the interview date, recalled by participants. 
Impact rate: Number of days spent/wasted by participants to deal with the consequences of 
poor sanitation related diseases, i.e. water borne diseases of themselves or their family 
members, recalled in the last 12 months.  
Financial costs: suffered by participants as a consequence of they or their family got affected 
by poor sanitation related diseases, recalled in the last 12 months. 
The different population groups that were compared were: 
Communes with different levels of sanitation coverage: My Thanh, Thuan Dien, Hung 
Nhuong. 
Those with hygienic latrine and those without hygienic latrine: In Giong Trom district. 
Those who regularly use hygienic latrine and those who don’t : In Giong Trom district . 
  236 
Those who regularly practice handwashing with soap at critical times and those who don’t 
(defined as less than 3 times/day): In Giong Trom district. 
Those who frequently forget handwashing with soap at critical times and those who don’t 
(defined as those only at least sometime forget): In Giong Trom district. 
7.2. Results and discussion 
Table 51. Health related burdens with different sanitation coverage 
 -Communes with different sanitation coverage: My Thanh, Thuan Dien, Hung Nhuong: 
 My Thanh Thuan Dien Hung Nhuong 
Infection incidence 
(in the last 2 weeks) 
2.7% 1.8% 1.2% 
Impact rate/time wasted 22.1% reported at least 
1 day lost. 
Highest number of days 
lost was 30. 
10.1% reported at 
least 1 day lost. 
Highest number of 
days lost was 10 
19.2% reported at least 
1 day lost. 
Highest number of days 
lost was 10 
 
Financial costs related 
to water borne diseases 
over the last 12 months 
to self or family 
members 
22.9% reported at least 
a 50,000 VND cost. 
Highest number of 
costs was 6,000,000 
VND. 
9.8% reported at least 
a 50,000 VND. 
Highest number of 
costs was 2,000,000 
VND. 
16.5% reported at least 
a 50,000 VND cost. 
Highest number of 
costs was 1,000,000 
VND. 
Comments: Higher level of hygienic latrine ownership didn’t seem to positively correlate 
with a lower incidence rate of diarrhoeal contracted (in the last 2 weeks) as expected. 
However, as the incidence rate was independent household and it wasn’t measured during an 
epidemic during which open defecation and low level of hygienic latrine ownership would 
really matter in spreading the disease. In addition, as it has been shown hygienic latrine 
ownership didn’t automatically associate with hygienic latrine use, it was difficult to 
ascertain to any causal relationship here. In addition, the impact rate also didn’t positively 
correlate with the level of hygienic latrine ownership among the communes.  
-Those with hygienic latrine and those without hygienic latrine: In Giong Trom district  
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 With Hygienic latrine Without Hygienic  latrine 
Diarrhoeal Infection 
incidence 
 (in the last 2 weeks) 
2.5% 0.7% 
Impact rate/time 
wasted 
17.5% reported at least 1 day lost. 
Highest number of days lost was 
30. 
15.9% reported at least 1 day lost. 
Highest number of days lost was 10 
Financial costs related 
to water borne 
diseases over the last 
12 months to self or 
family members 
16.8% reported at least a 50,000 
VND cost. 
Highest number of costs was 
6,000,000 VND. 
14.4% reported at least a 50,000 VND 
cost 
Highest number of costs was 2,000,000 
VND. 
Comments: Hygienic latrine ownership didn’t seem to positively correlate with both  the 
infection incidence rate and the impact rate. The reason might be similarly explained as the 
cases among the communes, as latrine ownership didn’t automatically mean latrine use. 
- Among those with hygienic latrine, those who regularly use hygienic latrine and those who 
didn’t : In Giong Trom district 
 Doer  Non-doer 
Diarrhoeal Infection 
incidence 
 (in the last 2 weeks) 
1.3% 9.2% 
Impact rate/time wasted 20% reported at least 1 day lost. 
Highest number of days lost was 
10. 
13.8% reported at least 1 day lost. 
Highest number of days lost was 7. 
Financial costs related 
to water borne diseases 
over the last 12 months 
to self or family 
members 
16% reported at least a 50,000 
VND cost. 
Highest number of costs was 
4,000,000 VND. 
13.8% reported at least a 50,000 VND 
cost 
Highest number of costs was 
6,000,000 VND. 
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Comments: In cases in which there was similar availability of hygienic latrine but different 
choice of hygienic latrine use, the infection incidence rate for non-users significantly higher 
than user, 9.2% and 1.3% respectively. 
- Those who regularly use hygienic latrine and those who didn’t regardless of hygienic latrine 
ownership: In Giong Trom district 
 Doer  Non-doer 
Diarrhoeal Infection 
incidence 
 (in the last 2 weeks) 
1.6% 2.3% 
Impact rate/time wasted 18.2% reported at least 1 day lost. 
Highest number of days lost was 
30. 
15.6% reported at least 1 day lost. 
Highest number of days lost was 10 
Financial costs related 
to water borne diseases 
over the last 12 months 
to self or family 
members 
17.1% reported at least a 50,000 
VND cost. 
Highest number of costs was 
4,000,000 VND. 
14.4% reported at least a 50,000 VND 
cost 
Highest number of costs was 
6,000,000 VND. 
-Those who regularly practice handwashing with soap at critical times and those who don’t 
(defined as less than 3 times/day): In Giong Trom district. 
 Doer frequent  HWWS Non-doer  frequent HWWS 
Diarrhoeal Infection 
incidence 
(in the last 2 weeks) 
2.1% 1.5% 
Impact rate/time wasted 14.8% reported at least 1 day lost. 
Highest number of days lost was 
30. 
21.3%  reported at least 1 day lost. 
Highest number of days lost was 5 
Financial costs related 
to water borne diseases 
over the last 12 months 
13.3% reported at least a 50,000 
VND cost. 
Highest number of costs was 
4,000,000 VND. 
20.2% reported at least a 50,000 VND 
cost 
Highest number of costs was 
6,000,000 VND. 
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to self or family 
members 
Comments: Those are with frequent practice of HWWS (doer) reported a lower infection 
incidence rate compared to who are not  (non-doer).  
-Those who frequently forget handwashing with soap at critical times and those who don’t 
(defined as those only at lease sometime forget): In Giong Trom district. 
 Not Frequently forgot HWWS Frequently forgot  HWWS 
Diarrhoeal Infection 
incidence 
 (in the last 2 weeks) 
2.1% 1.7% 
Impact rate/time wasted 13.1% reported at least 1 day lost. 
Highest number of days lost was 
30. 
21.9%  reported at least 1 day lost. 
Highest number of days lost was 10 
Financial costs related 
to water borne diseases 
over the last 12 months 
to self or family 
members 
13.1% reported at least a 50,000 
VND cost. 
Highest number of costs was 
6,000,000 VND. 
19.8 % reported at least a 50,000 VND 
cost 
Highest number of costs was 
4,000,000 VND. 
7.3. Key insights and discussion 
The diarrhoeal infection incidence (during the  2 weeks prior to the time of the interview) 
was very low among the population groups, in fact the total number of reported diarrhoeal 
cases in Giong Trom district was 620 in 2016 according to Giong Trom health centre. This 
can be attributed to the following reasons: the participants  were adults who were not very 
vulnerable to diarrhoeal diseases; there wasn’t a current epidemic disease in the region; the 
incidence was recalled by participants thus might be affected by a bad memory or participants 
‘understanding of the definition of diarrhoeal diseases. It shouldn’t be a surprise to find 
evidence demonstrating the exactly quantified relationship between  sanitation and health as 
sanitation is not the only determinant of health. This fact was demonstrated by various studies 
that  found either no impact or a mixed impact of the sanitation interventions on various 
health outcomes: height for age Z score and diarrhoea (Arnold et al. 2010); diarrhoea, 
anaemia, stunting and wasting (B Briceño, Coville and Martinez, 2015);diarrhoea, soil-
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transmitted helminth infection and child malnutrition (Clasen et al. 2014);child stunting 
(Fenn et al. 2012); children’s diarrhoea, highly credible gastrointestinal illness [HCGI], 
parasitic infections, anaemia, growth (Patil et al. 2014); children’ s diarrhoea and growth 
(Pickering et al. 2015). 
The impact rate, however showed that households were vulnerable to water-borne diseases 
over a longer period of time. On average for all population groups, around 13.3-21.9% of the 
households had reported that they or their family members at least suffered and lost at least 
1 day from at least  1 of the water-borne diseases during the last 12 months. It showed the 
potential for reduction in exposure to water-borne diseases in the area although admittedly 
poor sanitation and hygiene wasn’t the only cause of undesirable health outcomes. 
The financial consequences were also interesting as it could vary from just 1 day of their time 
up to 30 days with the related costs ranged from only 50,000 VND (£1.6) to 6,000,000 VND 
(£200). It could be significant cost to households, especially the poor households. 
8. What were the non-health consequences of the lack of access to hygienic 
latrine? (Question 6) 
8.1. Introduction 
Apart from health impact, the lack of access to hygienic latrine could bring about non-health 
impacts on people’s life. Identified negative impacts such as the risk of falling, privacy 
violation, environment pollution threat, foul smell and loss of aesthetic scenery, loss of time 
finding an alternative form of latrine, withheld need to use latrine affecting life were reported.  
Participants with and without access to hygienic latrine were divided into 2 groups and the 
following variables were compared: 
-Would they feel unsafe (from falling) if they were forced to  use unhygienic (hanging) 
latrine. (1) 
-Would they feel the risk of dangerous environmental pollution and infectious diseases 
because of the continuous use of unhygienic (hanging) latrine (by themselves or/and by 
others). (2) 
-Would they feel a privacy violation and embarrassment when being forced to use unhygienic 
(hanging) latrine (3) 
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-Would they suffer from foul smell and loss of aesthetic scenery due to the presence and use 
of unhygienic (hanging) latrine (4) 
-Would they lose more time they were forced to find  an alternative when hygienic latrine is 
not available (5) 
-Would the lack of hygienic latrine affect their work/study as they would withheld their  
sanitation needs. (6) 
8.2. Results  
 % of participants said yes  
Variables With hygienic latrine Without hygiene 
latrine 
Giong Trom 
(1) 52.4% 54.6% 53.2% 
(2) 31.5% 20.4% 27.8% 
(3) 69.6% 58% 65.7% 
(4) 70.2% 50.2% 63.4% 
(5) 38.2% 28.6% 35% 
(6) 30.2% 19.7% 26.6% 
 
8.3. Interpretation and Discussion 
The results displayed the impact of the lack of hygienic latrine on several welfare aspects of 
participants. Overall, district wise: 
53.2% of the participants indicated that they felt unsafe when using alternative hanging 
latrine. The main risk was falling off the latrine while using during night-time, that could 
cause injuries and even death. Several fatal cases were reported in Giong Trom, the most 
vulnerable people to the risk of falling are elderly people, disabled people and minor 
children.43 
 
43 Source: Interview with Giong Trom health centre staff. 
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27.8% of the participants perceived the continuous existence and use of hanging latrine was 
a pollution threat to their living environment and consequently a health threat from water-
borne diseases.   
65.7% of the participants admitted that they felt embarrassed and lost privacy when using 
hanging latrine. 
63.4% of the participants thought that the existence and use of hanging latrine was affecting 
their living environment due to the foul smell and loss of aesthetic scenery generated by 
hanging latrines. 
35% of the participants admitted that without hygienic latrine, it took longer for them to find 
and use the hanging latrine as it was usually far away and less convenient. 
Overall 53.2% of the participants expressed that without hygienic latrine, they might have to 
withhold their need, that could affect their work or study. 
The results demonstrated that the lack of hygienic latrine had negative impacts on the welfare 
of a significant proportion of the participants. These measurements haven’t been taken into 
account when assessing the  non-health consequence of the shortage of hygienic latrine in 
this area. The quantification  these welfare impacts should assist local government to assess 
the full scale of the consequences of poor sanitation conditions. The following estimated 
observations could be used to argue for more prompt action to increase rural sanitation 
coverage: 
• 1 out of  2 people feared for their safety when using unhygienic latrine. 
• 1 out of 4 people perceived unhygienic latrine as a pollution threat to their health. 
• 3 out of 5 people felt embarrassed and loss of privacy when using unhygienic latrine 
(hanging latrine). 
• 3 out of 5 people felt distasteful about the presence and use of unhygienic latrine.  
• 1 out of 3 people thought using unhygienic latrine could waste their time. 
• 1 out of 2 people would withhold their toilet demand due to the lack of hygienic 
latrine availability. 
In addition, people in different groups, namely with and without hygienic latrine ownership 
perceived the welfare impacts of the lack of hygienic latrine differently as the results showed: 
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A similar proportion of participants in each group reported that they felt unsafe when using 
unhygienic latrine alternative. 
More people in group with hygienic latrine ownership than the group without it, perceived 
the presence and use of unhygienic latrine as a pollution threat and a threat to their health. 
The difference was 11.1%. 
More people in group with hygienic latrine ownership than the group without it, felt 
embarrassed and loss of privacy while using unhygienic latrine. The difference was 11.6%. 
More people in group with hygienic latrine ownership than the group without it, felt 
distasteful by the presence and use of unhygienic latrine. The difference was 20%. 
More people in group with hygienic latrine ownership than the group without it, would find 
it more time wasting to find and use unhygienic latrine in the absence of hygienic latrine. 
The difference was 9.6%. 
More people in group with hygienic latrine ownership than the group without it, would 
withhold their demand in the absence of hygienic latrine thus affecting their study or work.  
The difference was 10.5%. 
The insight  from these statistics was that: the people with hygienic latrine ownership were 
more likely to realise and perceive the negative welfare consequences in case hygienic latrine 
wasn’t available, than those without it. In the other words, participants without hygienic 
latrine ownership owner would be less likely to perceive and realise their welfare implication 
of the lack of hygienic latrine. 
8.4. Conclusion of empirical question 6 
The non-health impacts of the lack of hygienic latrine on the participant were evident. It 
caused suffering ranging from safety (fallings, diseases and environmental pollution), loss of 
privacy and embarrassment, foul smell and loss of aesthetic scenery, affected life due to 
withholding their sanitation demand.  
In addition, hygienic latrine ownership would help participants to realise more fully its 
importance and the non-health consequences of its absence.  
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PART 4: 
9. Policy implications for potential future intervention programs in sanitation and 
hygiene in the region. An example of a successful intervention in improving rural 
sanitation coverage: The WASOBA program in Ben Tre. 
9.1. What the RANAS model proposes 
Each factor block in the RANAS model was linked to a behavioural change technique as 
described in the theoretical model in chapter 3: 
 
9.2. Hygienic latrine ownership recommended  behavioural change techniques 
Table 52. Behavior change techniques for hygienic latrine ownership 
Personal and demographic 
influencing factors 
Factor group Behavioural change 
techniques/Intervention techniques 
Poverty certificate   Focus on households in poverty. 
Income type of household  Focus on households whose income 
come from agriculture. 
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RANAS influencing 
factors 
 Behavioural change 
techniques/Intervention techniques 
Factual knowledge Risk factor Information provision  
-Focus on providing information and 
knowledge about hygienic latrine 
(construction, maintaining and use) and 
the related diarrhoeal diseases. 
Hygienic latrine 
instrumental beliefs (beliefs 
about benefits of hygienic 
latrine) 
 
Attitude factor Persuasion  
-Enhance and expand the belief that 
hygienic latrine ownership is beneficial. 
Hygienic latrine Social 
norms 
Norm factor Norm changing  
-Consolidate and enhance the view that 
hygienic latrine ownership is associated 
with improved social status among 
communities. 
Hygienic latrine Personal 
norms 
Norm factor Norm changing  
-Focus and remind of the guilt and regret 
experience when using unhygienic latrine 
as a consequence of not having hygienic 
latrine ownership. 
Perceived cost of hygienic 
latrine 
 
Ability factor Ability improvement  
-Assistance in being aware of the 
correctly estimated cost of hygienic 
latrine ownership. 
 
  246 
9.3. Unhygienic latrine ownership while in possession of hygienic latrine recommended  
behavioural change techniques 
Table 53. Dual type ownership behavior change techniques 
Personal and demographic 
influencing factors 
Factor group Behavioural change 
techniques/Intervention techniques 
Commune Geography Increase hygienic latrine ownership rate 
in general would reduce unhygienic 
latrine ownership rate.  
RANAS influencing 
factors 
 Behavioural change 
techniques/Intervention techniques 
Disgust 
 
Attitude factor Persuasion  
-Consolidate and focus on the disgust 
associated with the ownership and use of 
unhygienic latrine to discourage the 
behaviour. 
User preference of hygienic 
latrine 
Attitude factor Persuasion 
-Gradually change user preference by 
introducing opportunities to try and use 
hygienic latrine.44 
Personal norm Norm factor Norm changing  
-Focus and remind of the guilt and regret 
experience when using unhygienic latrine 
as a consequence of not having hygienic 
latrine ownership. 
 
9.4. Hygiene latrine frequent use behaviour recommended  behavioural change 
techniques 
 
44 as it was shown that  participants were more likely to realise the importance of hygienic 
latrine if they had hygienic latrine ownership. 
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Table 54. Hygienic latrine frequent use behavior change techniques 
Personal and 
demographic 
influencing factors 
Factor group Behavioural change 
techniques/Intervention techniques 
Gender Demography Focus more on women who were less 
likely to use hygienic latrine. 
RANAS influencing 
factors 
 Behavioural change 
techniques/Intervention techniques 
Vulnerability perception Risk factor Information provision 
Hygienic latrine 
instrumental beliefs 
(beliefs about benefits of 
hygienic latrine) 
 
Attitude factor Persuasion  
-Enhance and expand the belief that 
hygienic latrine ownership is 
beneficial. 
User preference of 
hygienic latrine 
Attitude factor Persuasion 
-Gradually change user preference by 
introducing opportunities to try and use 
hygienic latrine. 
Other’s behaviour Norm factor Norm changing  
-Point out other’s frequent use of 
hygienic latrine, exemplify it and role 
model doers.  
 
9.5. Frequent practice of HWWS recommended  behavioural change techniques 
Table 55. Handwashing with soap behavior change techniques 
RANAS influencing 
factors 
 Behavioural change techniques/Intervention 
techniques 
Factual knowledge Risk factor Information provision  
  248 
-Focus on providing information and knowledge 
about hygienic latrine (construction, maintaining 
and use) and the related diarrhoeal diseases. 
HW Disgust  Attitude factor Persuasion 
-Focus and promote the disgust feeling associated 
when participants not doing HWWS. 
HW User preference 
of soap 
 
Attitude factor Persuasion  
-Soap provision.  
HW Descriptive 
norms/ Other’s 
behaviour 
Norm factor Norm changing 
-Advocate HWWS as a public commitment. 
-Exemplify role models in doing HWWS. 
HW volitional self-
efficacy 
(Confidence in 
develop a habit of 
HWWS) 
Ability  Ability enhancing 
-Encourage planning and preparing of soap and 
water for HWWS. 
-Social support and training if necessary 
HW Forgetting Self-
regulation 
factor 
 Self-regulation enhancing 
-Promote HWWS as an obligation to family and 
community. 
-Reminder of regular purchase of soap.  
9.6. Forgetting HWWS recommended  behavioural change techniques 
 
Table 56. Forgetting handwashing behavior change techniques 
Personal and demographic 
influencing factors 
Factor group Behavioural change 
techniques/Intervention techniques 
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Gender Demography Focus more on men in promoting 
HWWS as  
RANAS influencing factors  Behavioural change 
techniques/Intervention techniques 
Factual knowledge Risk factor Information provision 
HW Disgust   
User preference of soap Attitude factor Persuasion 
-Gradually change user preference by 
introducing opportunities to try and use 
hygienic latrine. 
Other’s behaviour Norm factor Norm changing  
-Point out other’s frequent use of 
hygienic latrine, exemplify it and role 
model doers.  
Appreciation of other (when 
they do HWWS) 
Norm factor Norm changing 
-Promoting HWWS as a behaviour 
would be highly appreciated by 
neighbours and communities. 
HW motivational self-
efficacy(Confidence in 
ability to remember HWWS 
regularly everyday) 
Ability Ability enhancing 
-Encourage planning and preparing of 
soap and water for HWWS. 
-Social support and training if necessary 
HW volitional self-efficacy 
(Confidence in develop a 
habit of HWWS) 
Ability Ability enhancing 
-Encourage planning and preparing of 
soap and water for HWWS. 
-Social support and training if necessary 
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9.7. A success story of  rural sanitation intervention: the WASOBA project 
9.7.1. Summary of the project 
According to the project’s handbook and the final report in Ben Tre, the project had the 
following objectives in Ben Tre: “Improve the sanitation conditions, reduce water-borne 
diseases and change sanitation and hygiene behaviours of people in 15 participating 
communes across 3 districts in Ben Tre province”. The participating communes are: 
- Ba Tri district: My Hoa, My Nhon, Tan Thu, An Hien, An Ngai Tay. 
- Giong Trom district: Thuan Dien, Luong Quoi, Hung Le, Luong Phu, My Thanh. 
- Mo Cay Nam district: Huong My, An Thoi, Cam son, An Dinh, Dinh Thuy. 
The project was initiated in 2013 and finished in 2016. It had a budget of 3,665,000,000 VND 
and it aimed to build a total of 4,250 new hygienic latrines over the 3-year period and an 
additional 1,000 more as a “knock-on” effect result.  
The projected exceeded its objectives, by the end of the project, it had successfully built: 
A total of 4,354 new hygienic latrines (102.45% of the  initial target). 
In Giong Trom, there were 1,276 new hygienic latrines built (104.6%% of the initial target). 
1,054 new hygienic latrines built as  the result of the “knock-on” effect proposed. 
9.7.2. What had the WASOBA project done? 
The project tried to encourage households without hygienic latrine ownership to voluntarily 
acquire one. It intended to achieve that by: 
Worked with local government to secure their approval, cooperation and support.  
It specifically targeted poverty, sub-poverty and economically troubled households. The list 
of participating households was determined by local government45. 
It offered an award based on result, defined as when a hygienic latrine was built and complied 
with the standards set out by the MOH. It means participating households needed to arrange 
their own funding, build a hygienic latrine up to the national standards, get it inspected before 
 
45 According to Vietnam standard, a household is classified as poverty, sub-poverty, 
economically troubled, if its member has an average income below 400,000 VND/month, 
520,000 VND/month and 800,000 VND/month respectively.  
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the award could be received. For example: in Ben Tre, the project paid out 928,000 
VND/hygienic latrine, out of which 238,000 VND was management fees, 560,000 VND was 
paid to each participating household, 40,000 was paid to communicating staff and 90,000 
VND was paid to the Commune Project Management Unit (PMU). 
The project provided assistance to participating households to seek loans from the Vietnam 
Bank of Social Policies (VBSP) which was the main finance source.  
It provided training courses for management staff at provincial, district and communal level, 
37 staff in Ben Tre.  
It  provided technical building skills for affordable hygienic latrine classes for local builders 
and local communication staff, 174 staff in Ben Tre took part in these programs. 
It provided technical assistance for communication staff in the project, in Ben Tre there were 
12 courses for 304 people. These staff are the main force of the project as they must try to 
convince participating households to demand a hygienic latrine, decided to take out a loan (if 
necessary) and know how to pay it back to the VBSP, know how to build a hygienic latrine 
up to the national standards for find an able builder, settle the award with local government/ 
the project. 
It provided communication and propaganda classes for participating households, 80 
households in Ben Tre took part. 
It provided fliers and panos as well as other necessary materials (cameras, concrete moulds 
to build affordable hygienic latrines) to participating communes. 
In Ben Tre, the project didn’t initially proceed without difficulties. During the first 21 months 
it progresses very slowly, on average only achieved 29% the target of new hygienic latrine. 
Figures from the final report showed slagging progress from almost all participating 
communes, for example, commune such as An Ngai Tay only had 26/220 hygienic latrine 
built.  
Interviews with local health staff in My Thanh, Hung Nhuong communes, those who directly 
participated in the project revealed the main reasons that households refused to participate 
were: 
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- The award wasn’t a lot compared to the total cost of a new hygienic latrine, it only 
accounted for only 7-25% of the cost. 
- In addition, the inspection step was perceived as time consuming and compilated thus it 
wasn’t worthwhile for households to endure them because of such a small award.  
- Underfunded and overstressed force of communication staff lacked motivation due to the 
small award, furthermore they usually had another job thus didn’t fully commit to the 
project. 
And then the Provincial People Committee intervened. The PPC instructed to match another 
500,000 VND award for each hygienic latrine. Moreover, it put more pressure on the local 
political system to supervise and monitor the progress more closely. In My Thanh and Thuan 
Dien commune, after that decision from Ben Tre PPC, the project was directly managed by  
leaders of the district people committee as well as the commune people committee. Only 
after the intervention, progress started to pick up.  
9.7.3. Did the success of the project support the findings of this study? 
According to the findings from question 1, the project had addressed the following elements 
thus contributing to its overall success in convincing households to have hygienic latrine 
ownership: 
-Poverty and income source: households with poverty certificate and agriculture related 
income were much less likely to have hygienic latrine ownership, thus the project had 
explicitly and rightly focused on the most needed population group. 
-Factual knowledge, beliefs about the benefits of hygienic latrine: the project focused 
significantly on training the communication staff to disperse the message and information 
about the importance of hygienic latrine ownership and how it could help to prevent the 
related diseases; as well as information on how to build, maintain and use hygienic latrine to 
participating households.  
-Confidence in technical know-how, Perceived cost to build a hygienic latrine: the project 
via its communication staff provided consultancy on the cost of hygienic latrine construction 
as well as advice on which type of latrine is financially suitable  to participating households.  
-The bonus from the project as well as the additional bonus from the PPC were addressing 
directly the most significant perceived barriers to hygienic latrine ownership of the 
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participants: the perceived high cost of construction. In addition, it encouraged hygienic 
latrine ownership by providing a monetary incentive while clarifying all the involved costs. 
10. Conclusion and summary of chapter 6 
The chapter has addressed the following issues related to rural sanitation and hygiene in 
Giong Trom district: 
Issue 1: It surveyed Giong Trom district and used descriptive data to identify key trends and 
patterns in its current sanitation and hygiene status.  
On rural Sanitation coverage:  
Universal rural sanitation coverage (hygienic latrine ownership) wasn’t yet achieved: Rural 
sanitation coverage/hygienic latrine ownership  varied between communes, on average there 
were still 34% of participants didn’t have hygienic latrine ownership.  
The majority of people without hygienic latrine ownership didn’t want to change their 
sanitation situation: Among those without hygienic latrine ownership, only 4.7% had the 
intention to have hygienic latrine ownership within the next 3 months. More than half (53.%) 
had no intention to own hygienic latrine at all. 
Unhygienic latrine ownership/ Open defecation was a widespread phenomenon: More than 
half of participants still possessed the undesirable unhygienic latrine/hanging latrine. 
On  hygiene practice : 
There was a high level of availability of handwashing facilities and soap at households. 
Despite that, it was not uncommon for people to not practising HWWS at all: On average, 
14% of participants didn’t do HWWS at all in the last 24 hours prior to the interview. 
HWWS hadn’t become an essential habit in daily life: Nearly 45% of participants forgot 
HWWS at least once a week.  
Issue 2:A logistic regression model was selected and used to determine the factors associated 
with hygienic latrine ownership. The explanatory variables were selected based on the 
RANAS model. The key factors identified were: 
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Main source of income: Participants with income from stable employment would be more 
likely to have hygienic latrine ownership than the participants with agriculture / seasonal 
unstable employment. 
Poverty certificate: Participants in households not classified as “poverty” would be more 
likely to have hygienic latrine ownership. 
Overall knowledge: Participants who achieved higher factual knowledge score would be 
more likely to have hygienic latrine ownership. 
Beliefs about benefits (of hygienic latrine): The more beneficial participants think hygienic 
latrine ownership would have on health, the more likely they would have hygienic latrine 
ownership. 
Perceived cost of a hygienic latrine building: Participants whose perceived construction cost 
of a hygienic latrine is equal or below the regional average, would be more likely to have 
hygienic latrine ownership than those who don’t know the cost. 
Issue 3: A logistic model was selected and utilised to determine the factors associated with 
unhygienic latrine ownership while simultaneously having hygienic latrine ownership. The 
explanatory variables were selected and based on the RANAS model. The key underlying 
factors identified were: 
Commune: Participants who were in commune with the lowest hygienic latrine ownership 
coverage were 2.25 times more likely to keep unhygienic latrine than in the commune with 
the highest coverage rate. 
No risk factors specified in the RANAS were proven to be significant. 
Disgust arose from the use of unhygienic latrine: The stronger the disgust feelings arisen with 
participants when using unhygienic latrine, the less likely they would keep unhygienic 
latrine. 
User Preference of hygienic latrine: The higher participants’ preference to use hygienic 
latrine over unhygienic latrine is, the less likely they would keep unhygienic latrine. 
Personal norm: The more regretful participants feel when using unhygienic latrine, the less 
likely they would keep unhygienic latrine. 
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In addition, the most common direct reason for keeping unhygienic latrine was that it was 
still being used by family members as an addition and an alternative for hygienic latrine. 
Issue 4:A logistic model was selected and utilized to determine the factors associated with 
unhygienic latrine ownership while simultaneously having hygienic latrine ownership. The 
explanatory variables were selected and based on the RANAS model. In addition, a doer and 
non-doer analysis was also carried out to identify any missing factors. The key underlying 
factors identified were: 
Beliefs about benefits of using hygienic latrine: The more beneficial participants think about 
hygienic latrine ownership to their health, the more likely they regularly use hygienic latrine. 
User Preference of hygienic latrine: The higher participants’ preference to use hygienic 
latrine over unhygienic latrine is, the more likely they regularly use hygienic latrine. 
Other’s behaviour: One’s behaviour could be affected by their neighbour’s behaviour. The 
more neighbours that participants know not owning hygienic latrine and using unhygienic 
latrine, the less likely they regularly use hygienic latrine . 
In addition, a doer and non-doer analysis found an interesting significant difference between 
the 2 groups: 
Female participants were less likely to use hygienic latrine than male participants. Therefore, 
gender mattered in this case. 
Participants in  doer group had a stronger Vulnerability perception of  related diseases than 
participants in non-doer group. This factor should be considered as well.  
Issue 5: A Multiple Regression model was selected and utilized to determine the factors 
associated with HWWS at critical times (defined as the number of times during the last 24 
hours prior to the interview). The explanatory variables were selected and based on the 
RANAS model. The key factors were: 
Overall Factual knowledge: Participants with higher factual knowledge score would practice 
HWWS more frequently. 
User preference of soap: The more enjoyable participants feel when practising handwashing 
with soap, the more frequently they would do it. 
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Disgust arose when thinking about not doing HWWS: The more unsanitary  participants think 
about not washing their hands with soap, the more frequently they practice it. 
Confidence in develop a habit of HWWS: The more confident participants are in developing 
a habit handwashing with soap, the more frequently they would practice it. 
Forgetting: The less frequently the participants tend to forget practising HWWS, the more 
frequently they would practise HWWS. 
Issue 6: A Multiple Regression model was selected and utilised to determine the factors 
associated with the behaviour of forgetting HWWS at critical times (defined as the frequency 
of forgetting HWWS at critical times self-assessed by participants). The key factors were: 
Gender: Female forget HWWS less frequently than male. 
Overall factual knowledge: The more factual knowledge/ the higher the score participants 
have, the less frequently they would forget HWWS. 
User preference of HWWS: The more enjoyable participants feel when practice HWWS, the 
less frequently they would forget to do it. 
Disgust( arisen when thinking about not doing HWWS): The stronger the disgust arose when 
participants think about not washing their hands with soap, the less frequently they would 
forget it. 
Other’s practice of HWWS: Participants living among a population with many neighbours 
who don’t frequently practice HWWS and were aware of that situation, would forget HWWS 
more frequently than those who either didn’t know or had only a few neighbour who don’t 
frequently practice HWWS. 
Appreciation to others (when they regularly do HWWS): The stronger the appreciation of 
participants to other’s good hygiene/ HWWS behaviour, the less frequently they would forget 
to do it. 
Confidence in ability to remember HWWS regularly everyday: The more confident 
participants are in remembering to regularly practice HWWS, the less frequently they would 
forget to practice it. 
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Confidence in develop a habit of HWWS: The more confident participants are in developing 
a habit of frequently HWWS, the less frequently they would forget to practice it. 
Issue 7: A comparative analysis was done between different population groups with different 
sanitation access and hygiene practices to identify if there was any clear evidence on the 
health impact of poor sanitation and hygiene.  
There wasn’t  clear-cut empirical evidence to definitely and exactly quantify the negative 
health impact and related consequences of  poor sanitation and hygienic in the region.  
Issue 8: A survey was done to assess the non-health impact of poor sanitation coverage (lack 
of hygienic latrine ownership) on the population in the region. 
The non-health impact of the lack of hygienic latrine on the participant were evident. It 
caused suffering ranging from safety (fallings, diseases and environmental pollution), loss of 
privacy and embarrassment, foul smell and loss of aesthetic scenery, affected life due to 
withholding sanitation demand.  
In addition, hygienic latrine ownership would help participants to realise more fully its 
importance and appreciate the non-health consequences of its absence.  
Issue 9: A current successful rural sanitation intervention in the region-the WASOBA project 
was analysed in the light of the findings of this thesis  to provide a possible explanation of 
why it did succeed. The program did influence factors that were recommended by the 
findings of the thesis and provided an example of the mechanism through which intervention 
could affect behavioural determinants factors. 
CHAPTER 7: CONCLUSION 
1. Synthesis  
This thesis’ overall research objective is to conduct an investigation using primary data, to 
address several empirical questions related to sanitation and hygiene in Giong Trom district, 
Ben Tre province in the Mekong Delta  river of Vietnam. The main empirical questions fall 
into 3 categories: 4 questions are on determining the factors associated with sanitation and 
hygiene behaviours, namely (un)hygienic latrine ownership and use; 2 questions are on the 
health and non-health impact of poor sanitation on households; 1 question is on how future 
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intervention programs could be more efficient and effective based on findings from this 
thesis. 
The specific objective of each chapter is: 
Chapter 1: Introduction of the thesis. 
Chapter 2: The first objective is to introduce the relevance and importance of sanitation and 
hygiene in achieving development progress. Additionally, to review the sanitation and 
hygiene trends and challenges, as well as the  interventions that are currently being carried 
out to solve these challenges. 
Chapter 3: Once it is clear that sanitation and hygiene intervention must require behaviour 
change, the next objective is to review the theoretical foundation and empirical evidence of 
behaviour theories and practices that can help to bring about behaviour change and solve 
challenges in the sanitation and hygiene field. 
Chapter 4: Subsequently, as the area of research in this thesis is Vietnam, the third objective 
is to introduce and review what is happening with the sanitation and hygiene status and trends 
in Vietnam as well as what has been done and the challenges faced by the country. The 
location selection of the survey was also explained.  
Chapter 5: Then, the fourth objective is to define empirical research questions that are 
addressed in this thesis and propose a research methodologies to address these questions.  
- Question 1: Which factors (general, contextual, psychosocial) are associated with 
hygienic latrine ownership? 
- Question 2: Why did households still decide to keep an unhygienic latrine while already 
having a hygienic latrine at home? Which factors (general, contextual, psychosocial) that 
were associated with that decision/behavior? 
- Question 3: Which factors (general, contextual, psychosocial) were associated with 
participants’ behavior of regularly using a hygienic latrine?  
- Question 4a: Which factors (general, contextual, psychosocial) were associated with 
participants’ behavior of frequently practising handwashing with soap at critical times? 
- Question 4b Which factors (general, contextual, psychosocial) were associated with 
participants’ behavior of forgetting practice handwashing with soap at critical times? 
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- Question 5: What were the health consequences associated with poor sanitation and 
hygiene? 
- Question 6: What were the non-health consequences of the lack of access to hygienic 
latrine? 
- Question 7: What are the implications for potential future intervention programs in 
sanitation and hygiene in the region? How can an intervention program be successful? 
Chapter 6: the objective is to analyse, interpret and discuss the results of the proposed 
empirical questions.  
Chapter 7: Conclude and summarise the main findings of the thesis.  
The objective of each chapter all has been achieved in this thesis. In addition, all proposed 
empirical questions did reach a conclusion based on empirical data and evidence. The key 
insights are summarised below: 
In chapter 2, the achievement of objective 1 highlighted the importance of sanitation and 
hygiene as an essential part of the development progress, as a human right. However, they 
have been under achieved in comparison to the Water component. There are great inequalities 
in the access to sanitation of the human population, inequalities are based on multiple factors 
such as race, gender, economic and social background etc. The health impact related to poor 
sanitation are evidently significant, in addition, there are non-health negative impacts 
associated with poor sanitation and hygiene. To tackle the problem of poor sanitation, 
interventions are being changed from only hardware provision to approaches  in combination 
with behaviour change.  
In chapter 3, after having reviewed the literature, the RANAS model(Mosler, 2012) was 
selected to use in this thesis. The model was developed based on multiple behavioural 
theories, it was designed to be specifically used in the WASH field and it has been applied 
in many similar studies to analyse WASH related behaviours. 
In chapter 4, the sanitation and hygiene context in Vietnam have been presented. As a 
developing country, Vietnam has been facing significant challenges in achieving universal 
access to sanitation and good hygiene for all as it had committed. The Mekong Delta  river 
region is on the worst region the country with regard to rural sanitation coverage and Ben 
Tre province, one of the 11 provinces where the survey took place has one of the lowest 
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coverage within the region. Giong Trom district, a typical, representative district in Ben Tre 
province was selected for the survey.  
In chapter 5, a research method for each empirical question was derived in detail. The 3 main 
analysis methods used in this thesis were multiple regression analysis, logistics regression 
analysis and doer and non-doer analysis. In addition,  comparisons across different settings 
with different levels of rural sanitation coverage were done to identify any health and non-
health impacts of (poor) sanitation conditions.  
In chapter 6, the hypothesis proposed in each empirical question were tested using the 
proposed methodologies in chapter 5. The results of the empirical questions were analysed, 
discussed and empirical results were concluded.  
2. Original contribution to the literature of this thesis 
This thesis offered an original contribution to the literature of behavioural studies in 
sanitation and hygiene field through multiple ways: 
Theoretically, it used the RANAS model that incorporates multiple behavioural theories to 
investigate and identify behavioural determinants and associated factors of several sanitation 
and hygiene behaviours in Ben Tre province, Mekong Delta  river in Vietnam. The thesis 
contributed to the literature around the debate of what are the most important behavioural 
determinants/associated factors of sanitation and hygiene behaviours in rural setting in 
developing countries. The results obtained by this thesis supported the view that knowledge 
and awareness weren’t the only important factors associated with sanitation and hygiene 
behaviours in  the rural settings in developing countries. Furthermore, within the context of 
Vietnam, the thesis was one of the first studies that offered a theory-backed method to 
research the behavioural determinants of sanitation and hygiene behaviours, it also explicitly 
included psychosocial factors in addition to general and contextual factors that had been 
included by previous sanitation and hygiene behavioural studies in Vietnam. 
Empirically, in the context of the Mekong river delta region (represented by Giong Trom 
district in Ben Tre province), this thesis identified the associated factor of the following 
behaviours: 
Table 57. Summary of empirical evidence on behavioural determinants of related behaviors 
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Behaviour Associated General 
and Contextual 
factors  
Associated Psychosocial factors 
Hygienic latrine 
ownership 
Main source of 
income; 
Living in household 
with poverty. 
Knowledge (on sanitation, hygiene and health); 
Beliefs about benefits of hygienic latrine; 
Perceived cost of  hygienic latrine construction. 
 
Unhygienic 
latrine 
ownership 
(simultaneously 
with hygienic 
latrine 
ownership) 
Local sanitation 
coverage; 
 
Disgust arose from the use of unhygienic 
latrine; 
User Preference of hygienic latrine; 
Personal norm; 
 
Regularly use 
hygienic latrine 
Gender. 
 
Perceived Vulnerability; 
Beliefs about benefits of using hygienic latrine; 
User Preference of hygienic latrine; 
Other’s behaviour (Descriptive norm). 
Daily 
Handwashing 
with soap at 
critical times 
(HWWS) 
 Knowledge (on sanitation, hygiene and health); 
User preference of soap; 
Disgust arose when thinking about not doing 
HWWS; 
Confidence in develop a habit of HWWS; 
Forgetting to do HWWS. 
Forgetting to do 
HWWS 
Gender. Knowledge (on sanitation, hygiene and health); 
User preference of HWWS; 
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Disgust( arisen when thinking about not doing 
HWWS); 
Other’s practice of HWWS; 
Appreciation to others (when they regularly do 
HWWS); 
Confidence in ability to remember HWWS 
regularly every day; 
Confidence in develop a habit of HWWS. 
It also demonstrated the evident non-health consequences of the lack of hygienic latrine on 
the participants in Ben Tre. The insights gained from this thesis could be used by local and 
central government and other stakeholder groups to address 2 great issues in sanitation and 
hygiene in Vietnam: 
- How to initiate, design and implement intervention programs aimed at improving sanitation 
and hygiene behaviours in the Mekong Delta  river. 
- Whether more resources should be allocated to addressing poor sanitation problems. 
From the discovery of the significant predictors to a range of sanitation and hygiene related 
behaviours, the findings were compared to other studies in the literature to identify further 
original contribution. One notable finding is this study shows hygienic latrine ownership and 
access don’t ensure automatic and comprehensive use from owners, despite that a latrine is 
clean, safe, and sufficiently private. It provides a great insight into this missing literature of 
what are the determinants of latrine use in Vietnam as similar studies had omitted or been 
insufficient. For example studies  has (Xuan et al., 2012) examined the determinants of latrine 
use among children in schools in Northern rural of Vietnam and found that this behaviour 
depends on various environmental variables but it completely omit the same behaviour 
among adults. (PSI, 2016) examined latrine use (both hygienic and unhygienic) in other 
Mekong delta provinces of Tien Giang and Dong Thap but the statistics found were only an 
amalgamation of data from multiple districts and there was no examination of the choice of 
latrine use when they are simultaneously available to users. Furthermore, their behavioural 
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predictors were designed and assessed non quantitively, so it was difficult to provide any 
relationship analysis but descriptive analysis only. 
Globally, the study contributes to better comparable understanding of (hygienic) latrine use 
between Vietnam and other countries. Various studies have shown that when latrines are 
clean, functional and safe people are more likely to use it . (Gebremedhin et al., 2018) 
reported that households in Tigray, Ethiopia were much more likely to use clean latrines than 
non-clean  and (Chanie T, Gedefaw M, 2014) also showed that clean latrine facilities could 
increase the likelihood of households to use them by 4 times.  
3. Policy implication  
The findings of this thesis could offer several points of consideration for any parties 
interested in improving rural sanitation coverage and hygiene in Vietnam. 
First of all, behaviour change intervention's method and design should be evidenced based 
and tailored for each population. In the other words, they shouldn't not be pre-determined but 
to be decided once the underlying behavioural determinants are understood. The reason is 
sanitation and hygiene behaviours are highly contextual, their determinants could be diverse 
ranging from contextual, technological and sociopsychological for each group of the 
population. Current intervention strategies such as NTP or CLTS used a pre-determined 
intervention method for all of the targeted population across the country. However, Vietnam 
has a large population (nearly 100 million) with a very different culture, geography, ecology 
and economy between regions, therefore 1 blanket type of intervention may work well in 1 
region but not very well in another, causing waste of resources and delay in progress. For 
example, with regard to hygienic latrine ownership, we found that the WASOBA project had 
worked so well in Ben Tre as it addressed correctly the underlying determinants of that 
behaviour: income, knowledge of sanitation and hygiene, perceived costs of construction of 
hygienic latrine. The WASOBA was also deployed in 4 other provinces in different 
geographical regions of Vietnam and Ben Tre was the fastest province to achieve the target 
of new hygienic latrine ownership.  The same method might not be as effective in other 
provinces in other regions (such as the Northern Mountainous region) whose behavioural 
determinants of hygienic latrine ownership may include other factors such as social norm 
that considered not owing hygienic latrine a normal thing.  
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Secondly, each sanitation and hygiene behaviour in concern should be clearly defined and 
consequently targeted for the best efficiency. For example, rural sanitation coverage is only 
defined as the percentage of hygienic latrine ownership among households. However, it was 
shown that hygienic latrine ownership didn't automatically mean hygienic latrine use and 
unhygienic latrine elimination. In the case of Ben Tre, to achieve open defecation free means 
to address simultaneously 3 behaviours: hygienic latrine ownership; unhygienic latrine 
removal; hygienic latrine regular use. The current slow progress in achieving  100% rural 
sanitation in Ben Tren may be attributed to the fact that there is an assumption that hygienic 
latrine ownership would automatically lead to regularly use and removal of unhygienic 
latrine. Therefore, the majority of effort was dedicated in building new hygienic latrine and 
not addressing the other 2 behaviours. Once it is realised that each behaviour should be 
recognised as a separated issue, but they should be tackled together, the protocol specified 
by the RANAS model can be applied to determine the behavioural determinants and the 
recommended intervention strategies. The RANAS model also includes step to test the 
recommended intervention for behaviour change and evaluate its efficiency and 
effectiveness.  
4. Drawbacks and future research 
Due to limited time and resources, the thesis still contains the following drawbacks: 
-The survey was done to collect cross-sectional data; therefore, it wasn’t possible to establish 
causal relationships between the dependent variables (and its measurement) with the 
independent  explanatory variables. 
-Data was collected mostly by self-reported methods therefore, there might be some 
overestimation and underestimation, for example, with the frequency of HWWS claimed by 
participants or the tendency that participants forget HWWS.  
-It had to assume that participants knew how to do handwashing properly in accordance with 
guideline from the MOH, it wasn’t possible to test if participants knew that. Future research 
could attempt to include that variable in the analysis. 
-Recommendations were based on past projects with deductions. It wasn’t possible yet to 
actually implement the interventions based directly on the findings of this thesis and evaluate 
the progress from baseline data.  
Future research recommendations: 
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-Implement the actual interventions based directly on the findings of this thesis and evaluate 
the progress from baseline data.  
-Expand to other regions in Vietnam using the same approaches to determinant factors 
associated with the targeted sanitation and hygiene behaviours. 
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APPENDIX 1: HOUSEHOLD QUESTIONNAIRE  
(TRANSLATED) 
Code 
QUESTIONNAIRE: HOUSEHOLD BEHAVIOURS       
General information:                 
• Name of the participant: 
• Province: Ben Tre 
• District: Giong Trom 
• Commune: 
• Village: 
• Address: 
• Name of the head of the household:  
Summary: 
• Number of the household’s members: 
• Total number U-5 children: 
• Total number of women : 
• Total number of persons with disability (If any): 
• Poverty certificate: 
• Hygienic latrine ownership 
Supervisor                                  Checked by                                      Inputted by 
 
 
 
 
Date:__/__/__ 
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Code  
 
 
General information about the participant 
1.  When were you born?...... 
2.  Gender 1. Male 2. Female 
3.  Relationship with the head of the 
household 
Please specify: 
4.  The household’s main source of 
income 
1. Agriculture 
(including 
aquaculture) 
2. 
Manufacturin
g Worker 
3. Civil 
servant 
4. Commercial  
5. Domestic  
6. Unstable /seasonal jobs                                
7. Other (Please 
specify…................... 
...........................................
.....) 
5.  Does your household have a 
poverty certificate   
   0. No                      1. Yes 
6.  Your ethnicity ? 1. Kinh 
2. Tay 
3. Thai 
4. H' Mông 
5. Khmer 
6. Other (Please 
specify…...................) 
7.  Your education level ? 1.Illiterate 
2.Literate 
3.Primary 
school 
 
4. Lower secondary 
5. Upper secondary 
6. University 
7. Postgraduate 
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8.  The number of children you have ?  
9.  Total number of people living in this household   
10.  Total number of generations living 
in this household 
1. 1 2.2  2. 3 or more 
KNOWLEDGE 
11.  -Do you know the  Infecting 
mechanism of diarrheal diseases , 
please explain briefly ? 
0.Failed             1.Passed 
 
 
-Do you know the severity of diarrheal 
diseases, please explain briefly? 
0.Failed             1.Passed  
 -Do you know the  Symptoms of 
diarrheal diseases , please explain 
briefly?  
 
0.Failed             1.Passed  
- Do you know the  Impact of 
handwashing with soap at critical 
times on preventing diarrheal diseases 
please explain briefly ? 
 
0.Failed             1.Passed  
-Do you know what is a hygienic 
latrine ? and what do you need to do to 
properly maintain and use it ? 
+ 
0.Failed             1.Passed 
-Do you know the impact of  Impact of 
ownership and use of hygienic on 
preventing diarrheal diseases? 
0.Failed             1.Passed  
Handwashing with soap at critical times  
12.  Frequency of handwashing with 
soap practice at critical times (after 
Number:  
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defecation and before 
eating/preparing food) in the last 
24h hours) 
13.  Availability of handwashing 
facility AND soap 
0. No 
1. Yes 
14.  How high you think is the risk of you and your family 
getting diarrheal diseases? 
1-Very low 
2-Low 
3-Average 
4-High 
5-Very high 
15.  How serious do you think is the consequence on your 
life if you are infected with diarrheal diseases? 
1-Not serious at all 
2-Slightly  
3-Moderately 
4-Very 
5-Extremely 
serious/Possibly fatal  
16.  How beneficial do you think is frequent 
handwashing with soap at critical times on your 
health? 
1-Not at all  
2-Slightly  
3-Moderately 
4-Very 
5-Extremely  
17.  How expensive do you think about the purchase of 
soap and use it daily? 
1-Very expensive 
2-Expensive 
3-Neither expensive or 
cheap 
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4-Cheap 
5-Very cheap 
18.  How much do you enjoy practising hand washing 
with soap? 
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
5-Extremely  
19.  How unsanitary do you think is not practice 
handwashing with soap after defecation and before 
eating/preparing food? 
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
5-Extremely 
20.  How many people in your neighbour do you know 
that does not practice handwashing with soap at 
critical times? 
1-Almost everybody 
2-Majority  
3-Many (above 50%) 
4-A few/some 
5-Almost nobody 
6-Don’t know 
21.  How highly would you appreciate your neighbour if 
he/she frequently practices handwashing with soap 
at critical times? 
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
5-Extremely 
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22.  How confident do You feel that you can regularly 
remember to practice handwashing with soap at 
critical times? 
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
5-Extremely 
23.  How confident are you that handwashing with soap 
at critical times will become your habit? 
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
5-Extremely 
24.  How likely will you regularly purchase soap for 
regular handwashing at critical times? 
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
5-Extremely/Almost 
certain 
25.  How strong do you feel obliged to remind your 
family to practice handwashing with soap at critical 
times? 
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
5-Extremely 
26.  How strong do you feel that you have a personal 
obligation to do handwashing with soap at critical 
times? 
1-Not at all  
2-Slightly 
3-Moderately 
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4-Very 
5-Extremely 
27.  What is the frequency of forgetting handwashing 
with soap at critical times? 
1-Always (at least 
once/day) 
2-Very often (at least 
once/3 days) 
3-Sometimes (at least 
once/week) 
4-Rarely (no more than 
once /month)  
5-Almost Never (once in a 
few months) 
HYGIENIC LATRINE OWNERSHIP AND USE 
28.  Type of current latrine  
(Specify all types ) 
 
 
 
 
 
 
 
 
 
 
 
 
1-Flush with septic tank 
2-Absorbent latrine 
3-2 compartment latrine 
4-1 compartment latrine 
5-Dug latrine 
6-Dug latrine with 
ventilation pipe 
7- Fish pond/hanging 
latrine 
8-No latrine 
9-Semi flush  
 
Reason: 
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If there are more than 1 type, please specify the 
reason for keeping them: 
 
 
29.  Status of the current latrine  
*(Checked by observation against a set of criteria set 
by the MOH) 
0-Unhygienic  (Switch to  
32) 
1-Hygienic   
 
30.  Do you Regularly use of the hygienic latrine (when 
one is available)? 
0-No 
1-Yes (Switch to  33) 
31.  Why don’t you regularly use the hygienic latrine 
when it is available ? 
Reason: 
32.  Do you have the Intention of the household to own 
and use hygienic latrine? 
1-No intention to do so 
2- In the next 6 months 
from now 
3- In the next 3 months 
from now 
4-In a period of less than 1 
month from now 
5-Already have and use a 
hygienic latrine 
33.  How beneficial do you think is a hygienic latrine to 
your health? 
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
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5-Essential 
34.  How unsanitary do you think is to use an unhygienic 
latrine such as the fish pond latrine? 
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
5-Extremely 
35.  How much do you enjoy using a hygienic latrine   
because it is clean, convenient and comfortable? 
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
5-Extremely 
36.  What characteristics would you expect your latrine 
to have ? 
Please specify: 
 
 
 
37.  How many people in your neighbour do you know 
that does not own a hygienic latrine? 
1-Almost everybody 
2-Majority  
3-Many (above 50%) 
4-Some people 
5-Almost nobody 
6-Don’t know 
38.  How highly do you value a neighbour family 's 
hygienic and sanitary awareness if they own and use 
a hygienic latrine? 
1-Not at all  
2-Slightly 
3-Moderately 
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4-Very 
5-Extremely 
39.  How highly do you think is having a hygienic latrine 
at home would raise your household's social status 
among the neighbour and community? 
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
5-Extremely 
40.  Do you feel confident  about the technical of how to 
construct and maintain a hygienic latrine? 
0-No 
1-Yes 
 
41.  How much do you think a hygiene latrine would cost 
? 
 
Amount : (In VND) 
 
 
 
42.   How confident are you that using hygienic latrine 
becomes a regular habit of you and your family? 
1-Not at all 
2-Slightly 
3-Moderately 
4-Very 
5-Almost certain 
43.  What is the Frequency of using unhygienic latrine ? 
 
 
 
1-Always (at least 
once/day) 
2-Very often (at least 
once/3 days) 
3-Sometimes (at least 
once/week) 
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* Reason for not using hygienic latrine when it is 
available ? 
4-Rarely (no more than 
once /month)  
5-Almost Never (once in a 
few months) 
Reason: 
 
 
 
44.  How regretful/guilty do you feel when you use an 
unhygienic latrine and practice open defecate to the 
environment  
1-Not at all  
2-Slightly 
3-Moderately 
4-Very 
5-Extremely 
HOUSEHOLD’S HEALTH AND DISEASES SITUATION  
45.  
 
Frequency of family members 
affected by diarrhoeal diseases in 
the last 2 weeks  
-who was affected? 
(* Diarrhoeal diseases is defined as 
defecating more than 3 times every 
24 hours)  
 
0. No 
1. Yes 
 
 
 
46.  For any member of the household, 
Infection of water-borne diseases 
in the last 12 months : diarrhoeal 
diseases, parasitic infection, 
0-No 
1- Yes 
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trachoma, foot-hand-mouth by 
family members ? 
Where would you go to seek 
medical treatment for water-borne 
diseases? 
1-Family member or within community 
2-Village/Commune Health Centre 
3- District/City Hospital   
47.  What would you do if any family 
members are infected by water-
borne diseases: diarrhoeal diseases, 
parasitic infection, trachoma, foot-
hand-mouth 
1-Self-examination and treatment (such as 
google) 
2-Go to see medical staff 
3-Do nothing  
 
48.  Number of days you or your family 
lost due to these diseases over the 
last 12 months? 
Number of days: 
49.  Financial costs in Vietnam Dong 
you and your family must spent due 
to the infection of these diseases 
over the last 12 months ?  
Amount in…..…… VND, Breakdown if 
possible  
-Transportation 
-Examination and treatment 
-Drugs 
50.  Welfare: 
-Perception of safety (fall) risk 
without a hygienic latrine and 
forced use of unhygienic latrine .  
-Perception of environmental 
pollution risk to one ‘s health 
without a hygienic latrine and 
forced use of unhygienic latrine.  
-Perception of privacy affected, 
and embarrassment arisen without 
 
0.No 
1.Yes 
  
0.No 
1.Yes 
 
0.No 
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a hygienic latrine and forced use of 
unhygienic latrine . 
-Perception of degrading living 
environment as a result of the lack 
of hygienic latrine and forced use 
of unhygienic latrine .  
1.Yes 
 
0.No 
1.Yes 
 
 
 
51.  -Perception of impact on 
working/studying as a result of the 
lack of hygienic latrine and forced 
use of unhygienic latrine   
*Please specify how ?  
  
 
Answer: 
 
52.  What is the most significant of 
barrier to hygienic latrine 
ownership faced by household? 
 
1.High construction costs 
2.Preference of fish pond latrine to hygienic 
latrine 
3. No motivation to switch as everybody 
around uses fish pond latrine 
4. Other (Please specify): 
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Thank you very much for your cooperation. 
 
 
Participant’s signature Interviewer’s signature Supervisor’s signature 
 
 
 
 
 
 
 
 
 
 
53.  Do you require or would like to 
have any further information 
related to communication about 
sanitation ,hygiene and the 
environment: hygienic latrine and 
handwashing with soap? 
 
1. Content on the Benefits of good hygiene 
and hygienic latrine. 
2. Content on the related diseases, infection 
mechanism,how to avoid infection, costs of 
treatments. 
3. Content on the proper use  maintenance of 
hygienic latrine. 
4. Reward and punishment for undesisred 
behaviours such open defecation, using 
unhygienic latrine…  
5. Other (Please specify). 
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APPENDIX 2:FIELDWORKER’S INSTRUCTION FOR INSPECTION 
This document is attached to the main questionnaire. Guidance on how to complete the 
questionnaire 
Question 11: 
After Reading the question to the participant, let the participant express his/her knowledge and judge 
them against the following information. If the participant can show his/her understanding of the core 
element, he/she will pass on the corresponding question. 
-Diarrheal diseases infection is caused by consuming contaminated water and good, due to poor 
sanitation and hygiene. It is spread by open defecation as human faeces containing pathogens are 
released into the environment.  
-Diarrheal diseases can lead to death. 
-Diarrheal diseases infected is defined as defecating more than 3 times during every 24 hours. 
-Handwashing with soap at critical times improve hygiene therefore can reduce the risk of diarrheal 
diseases contraction. 
-Hygienic latrine is capable of isolating untreated human faeces and preventing them from entering 
the environment. It can deal with the pathogens in human faeces, not emit distasteful odour and 
pollute the surrounding environment.  
Hygienic latrine (for example flush latrine with septic tank) should be kept clean, no distasteful odour 
with enough water to flush, shielded from rain and external environment, maintained so there are no 
leakages in the tanks.  
-Hygienic ownership and use would stop open defecation therefore reduce the risk of diarrheal 
diseases spreading via contaminated sources of water and soil.  
Question 13 
The inspection was done by visually examining whether the household has a water source for 
handwashing and soap/ soap alternative available. 
Question 28 : Hygienic latrine inspection instruction 
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The inspection criteria were adapted from the Decree 27/2011/TT-BYT issued by the 
Ministry of Health. Choose the applicable type of latrine for inspection through 
observation.Flush latrine with Septic tank latrine  
No. Criteria  Satisfied  Unsatisfied  
Main criteria   
1 Having treatment tank under the latrine, including 2 – 3 tanks 
(if it is not possible to observe, ask the owner about the 
tanks) 
  
2 Faeces treatment tank has no subsidence   
3 Cover of faeces tank is sealed and has no crack   
4 Latrine floor is smooth, flat and not subsided    
5 Latrine pedestal have water button   
6 Having ventilation pipe   
7 Having enough water for flushing the latrine   
8 Water container for latrine flush has no larvae   
9 Having no odor   
10 Water from treatment tank flows to culvert or penetration 
pit, not flow freely to the surrounding environment 
  
Sub-criteria   
1 Latrine floor is not slippy, not stagnant, has no rubbish and 
dirty paper 
  
2 Toilet-paper is put into latrine trench (autolytic paper) or 
covered container 
  
3 Having no flies and insects in the latrine   
4 Latrine pedestal is clean, not have stagnant faeces   
5 Being covered tightly, having ability of preventing storm-
water and sunshine  
  
6 Surrounding environment is clean   
Evaluation:      Sanitary                                  Insanitary 
(Latrines that meet all main criteria and at least 3 sub-criteria are sanitary). 
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Inspection of two-compartment latrine with compost in place  
No. Criteria Satisfied  Unsatisfied 
Main criteria   
1 Faeces partition is closely tight, no leakage and water 
absorption 
  
2 Door of faeces compartment is plastered with unabsorbent 
materials 
  
3 Floor is smooth, flat and having no subsidence   
4 Having covers for two latrine trench    
5 Latrine trench is covered tightly   
6 Not using 2 compartments simultaneously   
7 Having enough filler and regularly using filler after 
defecation 
  
8 Not taking faeces out of composting compartment before 
six months  
  
9 Faeces composting compartment is sealed   
10 Having no odor   
11 Having no larvae in the flush water container and urine 
container 
  
Sub-criteria   
1 Floor and urine drain are clean and have no stagnant water   
3 Dirty paper is put into the latrine trench or covered 
container 
  
4 Having no flies and insects in the latrine   
5 Mouth of latrine trench has no feces   
6 Surrounding environment is clean   
7 Ventilation pipe has a diameter of at least 90mm, and is at 
least 40cm higher than the roof and having fly prevention 
net (if it is the latrine with ventilation pipe) 
  
8 Being covered tightly, having ability of preventing storm-
water and sunshine  
  
Evaluation:      Sanitary                                  Insanitary(Latrines that meet all main criteria 
and at least 3 sub-criteria are sanitary).
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Inspection of sunk latrine with ventilation pipe   
TT Criteria Satisfied Unsatisfied 
Main criteria   
1 Not being built in the place often flooded   
2 Being at least 10m from the water source and domestic 
area 
  
3 Mouth of latrine trench is at least 20cm higher than the 
land surface  
  
4 Floor is smooth, flat and having no subsidence   
5 Having cover of latrine trench   
6 Having enough filler and regularly using filler after 
defecation 
  
7 Having no odor    
8 Having no larvae in the flush water container and urine 
container 
  
9 Ventilation pipe has a diameter of at least 90mm, and is 
at least 40cm higher than the roof  
  
Sub-criteria   
1 Floor and urine drain are clean and have no stagnant 
water 
  
2 Latrine trench is covered tightly   
3 Dirty paper is put into the latrine trench or covered 
container 
  
4 Having no flies and insects in the latrine   
5 Mouth of latrine trench has no feces   
6 Surrounding environment is clean    
7 Being covered tightly, having ability of preventing storm-
water and sunshine 
  
 
Evaluation:      Sanitary                                  Insanitary 
 
(Latrines that meet all main criteria and at least 3 sub-criteria are sanitary). 
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Absorbent latrine inspection 
TT Criteria Satisfied Unsatisfied 
Main criteria   
1 Not being built in the place often flooded   
2 Being at least 10m from the water source and domestic 
area 
  
3 Faeces treatment tank has no subsidence    
4 Cover of faeces tank is sealed and has no crack   
5 Floor is smooth, flat and having no subsidence   
6 Latrine pedestal have water button   
7 Having enough water for flushing the latrine   
8 Water from faeces tank or faeces drain is unabsorbed 
and does not overflow to the ground  
  
9 Having no odor    
Sub-criteria   
1 Latrine floor is not slippy, not stagnant, has no rubbish 
and dirty paper  
  
2 Toilet-paper is put into latrine trench (autolytic paper) 
or covered container 
  
3 Having no flies and insects in the latrine   
4 Latrine pedestal is clean, not have stagnant feces   
5 Being covered tightly, having ability of preventing 
storm-water and sunshine 
  
6 Surrounding environment is clean   
 
Evaluation:      Sanitary                                  Insanitary 
 
(Latrines that meet all main criteria and at least 3 sub-criteria are sanitary). 
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APPENDIX 3: PARTICIPANTS’ INFORMATION SHEET AND CONSENT 
You are selected to participate in this research on sanitation and development in Giong Trom 
district, Ben Tre. If you wouldn’t like to participate, you don’t need to state your reason. If you decide 
to participate now but change your mind in the future, you can withdraw from the research at any 
time. 
This information sheet is here to assist you to make the decision if you would like to participate in 
this research. It will provide information about the research, its significance, the cost of participation 
and what will happen after the research concludes. We shall go throw the sheet with you and be 
ready to answer any of your enquiries. You don’t need to decide today. Before making the decision, 
you can consult others for their opinions. 
If you decide to participate in this research, you will be invited to sign and give your consent at the 
end of the document. This information sheet contains 3 pages including the signature form. Please 
read and understand all of the pages. 
What is the Purpose of this research?  
This research aims to improve the rural sanitation situation in Giong Trom district by improving the 
related policies, institution, and resources allocation. In order to that, an understanding about what 
is happening here is absolutely necessary. This research has received the support and assistance of 
the Vietnam Health Environment Management Agency. 
What is your role in this research? 
Your household is selected because you live in a rural area with remaining challenges in rural 
sanitation and hygiene. 
Information from your participation is valuable in improving the related institutions and policies, 
especially with regard to communication in order to better meet the demand of the local people.  
The interview is expected to last for 45 minutes. 
Benefits of your participation? 
The questions will relate to your behaviours of handwashing with soap and latrine use and 
ownership.  
 
Participant’s information sheet 
(Translated) 
 
Research title: Sanitation and development: the case of Giong Trom district, Ben Tre, Vietnam 
Location:       Giong Trom, Ben Tre   
Principal 
researcher: 
Duy Anh Le Mobile: +84977260890  
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The questions will relate ot waterborne diseases and other diseases related to poor sanitation 
conditions that you might get affected. 
If you are a woman, some of the questions might relate to the consequences of poor sanitation on 
your welfare, we understand that it might be a slightly sensitive question. 
By participating into this research, you will provide to the research the information about your and 
your family’s demand for sanitation and hygiene, as well as the potential impacts on your health and 
welfare of poor sanitation and hygiene conditions. These pieces of information will help to facility 
better policy recommendations that have potential to improve the current conditions here.  
costs of your participation Your participation shall incur no cost. 
your rights? 
Your participation should be voluntary, you have the right to withdraw from this research at any 
time. 
You have the right to access your information during the research. 
You will be informed about any new information from the research that might affect you. 
You have the privacy and security right for your information unless you agree to share them. 
what will happen after the research is concluded? 
Your data will be electronically stored for possible future use. The data will be password protected. 
The main researcher is in charge of deleting the data if requested.  
The outcomes and policy recommendations of this research can be communicated to the participants 
if requested. 
who should i contact? 
If you have any questions, at any stage of the research, please contact: 
 
 Lê Duy Anh- principal research Mobile: +84977260890 Email: d.a.levn268@gmail.com 
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Consent for research participation   
 
Please tick in the appropriate box 
I have read or was read to in Vietnamese, I understand the information 
sheet and the consent for research participation sheet. 
Yes 
 
No 
 
I have sufficient time to consider whether or not to participate in this 
research   
Yes 
 
No 
 
I am happy with the reply to my questions related to the information and 
consent sheet. 
Yes 
 
No 
 
I understand that my participation is voluntary, and I can withdraw from 
the research at any time. 
Yes 
 
No 
 
I consent the researchers to collect and process my data, including data 
about my health conditions.  
Yes 
 
No 
 
I know who to contact should I have any questions about this research. 
Yes 
 
No 
 
I know my rights and duties in this research. 
Yes 
 
No 
 
 
Confirmation of the participant: 
I consent my participation in this research. 
Name: 
Signature: Date: 
 
Confirmation of the interviewer: 
 
I have provided the necessary explanation and answer to related questions about the research. I 
believe that the participant has understood the information and consent sheet. 
 
Name  
Signature : Date: 
 
  
 
288 
 
APPENDIX 4: LOCATION OF THE SURVEYED AREA 
-Map of Vietnam 
 
Source: mapoftheworld.com 
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-Map of Ben Tre with Giong Trom district. 
 
Source: http://www.angelfire.com/co/hongnam/vnmap/bentre.html 
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APPENDIX 5: BREAKDOWN OF DESCREPTIVE DATA  
1. Demographic and personal data 
Overall, 792 households in 3 communes My Thanh, Thuan Dien, Hung Nhuong were 
surveyed.  
 My Thanh Thuan Dien Hung Nhuong Total  
Number of households 
interviewed 
257 275 260 792 
Number of villages 
visited 
7 3 4 14 
The demographic and general information of the sample set is as follow:  
 My Thanh Thuan Dien Hung Nhuong All  
Average age of 
participants  
52.05 
 
51.25 
 
52.19 
 
51.69 
 
Female/Male 
participants 
158/99 169/106 184/76 511/281 
Family size 3.89 3.87 3.83 3.83 
Main 
occupation/ 
income source 
Agriculture=36.6% 
Worker=5.5% 
Civil servant=2.3% 
Trader=15.6% 
Domestic=5.9% 
Seasonal/unstable 
Job=34% 
Other=0.4% 
 
Agriculture=71.3% 
Worker=1.5% 
Civil servant=1.8% 
Trader=18.7% 
Domestic=1.5% 
Seasonal/unstable 
Job=14.9% 
Other=0.4% 
 
Agriculture=61.5% 
Worker=0.8% 
Civil servant=1.5% 
Trader=12.7% 
Domestic=2.3% 
Seasonal/unstable 
Job=18.5% 
Other=2.7% 
 
Agriculture=56.8% 
Worker=2.5% 
Civil servant=1.9% 
Trader=12.3% 
Domestic=3.2% 
Seasonal/unstable 
Job=22.3% 
Other=1.1% 
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Households 
with Poverty 
certificate  
10.1% 13.8% 14.2 12.8% 
Education 
attainment  
Illiterate=5.4% 
Only read and 
write=5.8% 
Primary=32.7% 
Lower 
secondary=37.7% 
Upper 
secondary=14.4% 
University/college 
or higher=3.9% 
 
Illiterate=4.4% 
Only read and 
write=9.1% 
Primary=37.5% 
Lower 
secondary=34.9% 
Upper 
secondary=9.8% 
University/college 
or higher=4.4% 
 
Illiterate=3.8% 
Only read and 
write=3.8% 
Primary=36.9% 
Lower 
secondary=40% 
Upper 
secondary=13.8% 
University/college 
or higher=1.5% 
 
Illiterate=4.5% 
Only read and 
write=6.3% 
Primary=35.7% 
Lower 
secondary=37.5% 
Upper 
secondary=12.6% 
University/college 
or higher=3.3% 
 
Number of 
generations in a 
household  
1=7% 
2=47.1% 
3=45.9% 
1=8.7% 
2=56.4% 
3=34.9% 
1=11.9% 
2=44.6% 
3=43.5% 
1=9.2%   
2=49.5%  
3=41.3%  
Ethnicity  100% Kinh 99.6% Kinh 
0.4% other 
99.6% King 
0.4% other 
99.7% Kinh 
0.3% is other 
Number of 
under-5 
children in a 
household 
0=75.1% 
1=19.1% 
2 or more =5.8% 
0=72% 
1=22.9% 
2 or more =5.1% 
 
0=73.8% 
1=21.2% 
2 or more =5% 
0=73.6% 
1=21.1% 
2 or more=5.3% 
 
Number of 
women in a 
household 
0=1.6% 
1=31.1% 
2=46.3% 
3 or more =21% 
0=0 
1=35.6% 
2=40% 
3 or more =24.4% 
0=0.4% 
1=40% 
2=31.5% 
3 or more =28.1% 
0=0.6% 
1=35.6% 
2=39.3% 
3 or more =24.5% 
  
 
292 
 
2. Rural sanitation, hygienic latrine ownership and use 
The rural sanitation coverage (defined as ownership of hygienic latrine at household) 
situation in Giong Trom was: 
 My 
Thanh 
Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
Hygienic (Flush) toilet with septic tank  ownership 
(Hygienic if all requirements specified by the MOH was 
met by on-site inspection) 
76.7% 63.6% 58% 66% 
Hanging latrine or flush toilet without septic tank 
ownership 
(Unhygienic latrine)  
35% 57.5% 60.8% 51.5% 
*One household can own both hygienic and unhygienic latrine thus the total percentage can 
go over 100%. 
*Flush toilet without septic tank that discharges waste directly into the surrounding 
environment (i.e. field combat latrine) is classified as hanging latrine and unhygienic latrine. 
The proportion of people’s intention to construct and own a hygienic latrine was: 
  My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
Intention to 
construct/own a 
hygienic latrine 
No intention 
In the next 6 months 
In the next 3 months 
In the next 1 month 
Already have hygienic latrine 
10.1% 
12.5% 
0.4% 
0.4% 
76.7% 
17.5% 
15.6% 
1.5% 
1.8% 
63.6% 
26.5% 
14.2% 
0 
0.8% 
58.5% 
18.1% 
14.1% 
0.6% 
1% 
66.2% 
The proportion of the population that regularly use a hygienic latrine was: 
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 My 
Thanh 
Thuan 
Dien 
Hung 
Nhuong 
Giong Trom district 
Proportion of the population regularly using 
hygienic latrine  
68.5% 52% 48.5% 56.2% 
Proportion of the population NOT regularly 
using hygienic (including both voluntary and 
involuntary users) 
31.5% 48% 51.5% 43.8% 
The proportion of the population that still use an unhygienic form(s) of latrine was: 
  My Thanh Thuan Dien Hung 
Nhuong 
Giong Trom 
district 
Frequency of 
unhygienic latrine 
use (both 
voluntarily and 
involuntarily)  
Everyday 
Often 
Sometimes 
Rarely/Seldom 
Almost Never 
21.8% 
6.6% 
7.8% 
4.3% 
59.5% 
38.2% 
6.2% 
10.9% 
1.5% 
43.3% 
39.2% 
6.9% 
12.7% 
2.3% 
38.8% 
33.2% 
6.6% 
10.5% 
2.7% 
47.1% 
The availability of soap (or equivalent) and water source for handwashing at households was: 
 My 
Thanh 
Thuan 
Dien 
Hung 
Nhuong 
Giong Trom district 
Available of soap (or equivalent) AND water 
source for handwashing at households 
88.7% 94.2% 90.4% 91.2% 
3. Handwashing with soap at critical times  
The frequency of HWWS  was: 
 My Thanh Thuan Dien Hung Nhuong Giong Trom district 
Number of times 
HWWS  (recalled in 
the day before the 
interview) 
0= 8.2% 
1=7.4% 
2=21% 
3=32.3% 
4=16.3% 
0= 17.5% 
1=1.5% 
2=12.4% 
3=33.1% 
4=19.6% 
0= 16.2% 
1=4.6% 
2=14.6% 
3=34.6% 
4=15% 
0= 14% 
1=4% 
2=15.9% 
3=33.3% 
4=17% 
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5 or more 
=14.8% 
5 or more =16% 5 or more =15% 5 or more =15.3% 
The frequency of forgetting handwashing  was : 
  My 
Thanh 
Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
Frequency of 
forgetting 
handwashing   
Always (at least once/day) 
Very often (at least once/3 days) 
Sometimes (at least once/week) 
Rarely (no more than once /month)  
Never (once in a few months) 
1.9% 
7.4% 
31.9% 
14% 
44.7% 
2.9% 
14.5% 
27.6% 
16.7% 
38.2% 
1.2% 
13.8% 
33.5% 
22.3% 
29.2% 
2% 
12% 
30.9% 
17.7% 
37.4% 
4. Common RANAS factors related to both hygienic latrine ownership, use and 
HWWS practice 
Risk factors group: 
Factual knowledge about diarrheal diseases: their infectious mechanism; severity; symptoms 
and how to prevent by HWWS; knowledge and understanding of how to properly build, use 
and maintain hygienic latrine. The following statistics showed  the proportion of the 
population that answered correctly each question and the distribution of the overall 
performance: 
 My 
Thanh 
Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
Question about diarrheal diseases infection 
mechanism (1) 
73.9% 68.7% 69.6% 70.7% 
Question about the severity of diarrheal diseases 
infection (2) 
86.5% 85.1% 80% 83.7% 
Question about the symptoms of diarrheal 
diseases infection (3) 
80.9% 75.3% 66.2% 74.1% 
Question about the effect of HWWS in 
preventing diarrheal diseases infection (4) 
89.5% 81.1% 79.2% 83.2% 
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Question about how to build, use and maintain 
hygienic latrine (5) 
76.7% 60.4% 53.5% 63.4% 
Question about the effect of the use of hygienic 
latrine in preventing diarrheal diseases infection 
(6) 
82.5% 80.7% 72.3% 78.5% 
The distribution of performance score in factual knowledge among the population was: 
 My Thanh Thuan Dien Hung Nhuong Giong Trom district 
Score out of 6 0=5.1% 
1=3.5% 
2=2.3% 
3=6.2% 
4=11.7% 
5=11.7% 
6=59.5% 
0=8.7% 
1=4.7% 
2=5.8% 
3=4.4% 
4=11.6% 
5=16% 
6=48.7% 
0=10% 
1=8.5% 
2=5.4% 
3=6.5% 
4=13.5% 
5=13.8% 
6=42.3% 
0=8% 
1=5.6% 
2=4.5% 
3=5.7% 
4=12.2% 
5=13.9% 
6=50.1% 
Average score out 
of 6 
4.89 4.48 4.16 4.5 
The people’s perception of their family’s vulnerability to be infected by diarrheal diseases 
was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How high the risk  
you think you and 
your family can be 
infected with 
diarrheal diseases?  
Very low 
Lower than average 
Average 
Higher than average 
Very high 
61.1% 
23.3% 
12.5% 
2.7% 
0.4% 
70.5% 
20.7% 
4% 
4% 
0.7% 
70.4% 
14.6% 
6.5% 
5.8% 
2.7% 
 
67.4% 
19.6% 
7.6% 
4.2% 
1.3% 
The people’s perception of  the severity of diarrheal diseases if infected was: 
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Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How seriously do 
you think diarrheal 
diseases can affect 
your life, if 
infected? 
Not at all serious 
Slightly serious 
Moderately serious 
Very serious 
Extremely serious/fatal 
8.6% 
9.7% 
19.8% 
34.6% 
27.2% 
2.2% 
2.5% 
17.5% 
56.7% 
21.1% 
3.1% 
5.8% 
16.2% 
41.9% 
33.1% 
4.5% 
5.9% 
17.8% 
44.7% 
27% 
5. RANAS factors specifically related to construct and use hygienic latrine 
Attitude factors group: 
The Participants’ Belief about health benefits was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How beneficial 
do you think is a 
hygienic latrine 
to your health 
Not at all beneficial 
Slightly beneficial 
Moderately beneficial 
Very Beneficial   
Essentially  
0 
0.4% 
3.5% 
79.8% 
16.3% 
 
0 
0.7% 
4.4% 
86.2% 
8.7% 
0 
0 
5% 
86.9% 
8.1% 
0 
0.4% 
4.3% 
84.3% 
11% 
The participants’ disgust feeling about  using unhygienic latrine was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How unsanitary do you 
think is to use an 
unhygienic latrine such 
as the fish pond latrine 
Not at all  
Slightly 
Moderately 
Very 
Extremely   
0.4% 
1.2% 
7.4% 
56.4% 
34.6% 
0 
0 
13.1% 
63.3% 
23.6% 
0 
1.9% 
11.2% 
72.3% 
14.6% 
0.1% 
1% 
10.6% 
64% 
24.2% 
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The participants’ preference in using hygienic latrine was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How much do you enjoy using a 
hygienic latrine because it is clean, 
convenient and comfortable 
Not at all  
Slightly 
Moderately 
Very 
Extremely   
0.4% 
1.6% 
9.7% 
66.9% 
21.4% 
 
0 
4% 
19.6% 
56.4% 
20% 
0.4% 
8.5% 
16.2% 
66.9% 
8.1% 
0.3% 
4.7% 
15.3% 
63.3% 
16.5% 
Norm factors group: 
The participants’ perception of  other’s behaviour in constructing and using hygienic latrine 
was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How many people in 
your neighbour do you 
know that does not 
own and use a 
hygienic latrine? 
 
 
Everyone 
Majority 
About half  
Some people  
Almost nobody 
Don’t know 
1.2% 
3.5% 
3.9% 
35.8% 
7.4% 
48.2% 
0 
2.9% 
16.7% 
36.7% 
4% 
39.6% 
0.4% 
9.6% 
16.9% 
18.8% 
2.7% 
51.5% 
0.5% 
5.3% 
12.6% 
30.6% 
4.7% 
46.3% 
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After grouping and 
transformation  
 
Do not know or/and 
have almost no 
neighbours not having a 
hygienic latrine at 
home 
Have at least some 
neighbours not having a 
hygienic latrine at 
home 
   51% 
 
 
 
 
49% 
 
 
 
 
The participants’ approval of other’s behaviour in constructing and using hygienic latrine: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How highly do you value 
your neighbour 's hygienic 
and sanitary awareness if they 
own and use a hygienic latrine 
Not at all 
Slightly 
Moderately 
Very  
Extremely 
0 
1.2% 
17.9% 
63.8% 
17.1% 
 
0 
0 
29.8% 
61.5% 
8.7% 
0 
0 
29.6% 
63.1% 
7.3% 
0 
0.4% 
26.3% 
62.8% 
11% 
 
The participants’ perception of  the Social status related to hygienic latrine ownership was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
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How likely do you think is 
having a hygienic latrine at 
home would raise your 
household's social status in 
the community? 
Not at all 
Slightly 
Moderately 
Very  
Extremely 
0.4% 
0.4%% 
13.6% 
74.3% 
11.3% 
 
0.4% 
0.4% 
29.5% 
53.8% 
16% 
2.7% 
1.2% 
28.8% 
55.4% 
11.9% 
1.1% 
0.6% 
24.1% 
61% 
13.1% 
The participants’ perception of  the personal norm related to hygienic latrine ownership was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How regretful do you feel 
when you use an unhygienic 
latrine and practice open 
defecate to the environment 
Not at all 
Slightly 
Moderately 
Very  
Extremely 
3.5% 
3.1%% 
10.5% 
66.5% 
16.3% 
 
0.7% 
1.8% 
32.7% 
48% 
16.7% 
0.8% 
3.5% 
33.8% 
53.1% 
8.8% 
1.6% 
2.8% 
25.9% 
55.7% 
14% 
Ability factors group: 
The participant’s perception of Confidence in Technical know-how related to hygienic latrine 
was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
Do you feel confident that you  
know how to construct, use and 
maintain a hygienic latrine? 
No 
Yes 
80.2% 
19.8% 
66.5% 
33.5% 
75.8% 
24.2% 
74% 
26% 
 
The participants’ Perceived cost of construction and use hygienic latrine was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
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How much do you think 
building a hygienic latrine 
would cost? 
(in million VND) 
Don’t know 
Perceived cost is 
Less than or equal 
the regional average 
cost 
More than average 
the regional average 
cost 
   23% 
17.4% 
 
 
 
59.6% 
 
The participants’ Confidence in performance, to regularly use  hygienic latrine: 
Question Answer My 
Thanh 
Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How confident do 
You feel that using a 
hygienic latrine will 
become a regular 
habit of yours  
 Not at all 
Slightly 
Moderately 
Very 
Almost certain 
0.8% 
2.7% 
8.2% 
63.4% 
24.9% 
0.4% 
4.4% 
12.7% 
54.5% 
28% 
0.8% 
2.7% 
16.2 
66.2 
14.2 
0.6% 
3.3% 
12.4% 
61.1% 
22.5% 
6. RANAS factors specifically related to HWWS 
Altitude factors group: 
The people’s belief about the benefits of HWWS was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How beneficial do 
you think frequent 
HWWS is to your 
health? 
Not at all beneficial 
Slightly beneficial 
Moderately beneficial 
Very Beneficial   
Very beneficial 
0 
0 
7.8% 
75.9% 
16.3% 
0 
0.4% 
5.8% 
86.2% 
7.6% 
0 
0 
8.1% 
88.1% 
3.8% 
0 
0.1% 
7.2% 
83.5% 
9.2% 
 
The people’s belief about the cost of purchasing soap was:  
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Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How expensive 
do you think 
about the 
purchase of 
soap and use it 
daily? 
 
Very expensive 
Expensive 
Neither expensive or cheap 
Cheap 
Very cheap  
0 
4.3% 
39.7% 
49.8% 
6.2% 
0 
8% 
49.1% 
41.8% 
1.1% 
0 
7.7% 
45.4% 
43.1% 
3.8% 
0 
6.7% 
44.8% 
44.8% 
3.7% 
The people’s feeling when they do HWWS  was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How much do you 
enjoy practising 
hand washing 
with soap  
 Not at all 
Slightly  
Moderately 
Very 
Extremely 
0.4% 
0.8% 
19.8% 
68.5% 
10.5% 
0 
1.1% 
6.2% 
74.5% 
18.2% 
0 
1.5% 
12.3% 
74.6% 
11.5% 
0.1 
1.1% 
12.6% 
72.6% 
13.5% 
The People’s disgust feeling about not doing HWWS  was : 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How unsanitary do you feel 
if someone does not do 
HWWS  
 
Not at all 
Slightly 
Moderately 
Very 
Extremely   
0.8% 
5.1% 
16% 
73.2% 
5.1% 
0 
0.4% 
6.5% 
90.2% 
2.9% 
0 
4.6% 
12.3% 
78.1% 
5% 
0.3% 
3.3% 
11.5% 
80.7% 
4.3% 
 
Norm factors group: 
The perception of  other’s handwashing behaviour was: 
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Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How many people in 
your neighbour that you 
know do NOT regularly 
do HWWS ? 
 Everyone 
Majority 
More than half  
Some people  
Almost nobody 
Don’t know  
1.2% 
4.7% 
1.2% 
6.2% 
8.9% 
77.8% 
1.1% 
2.2% 
4.7% 
14.5% 
6.2% 
71.3% 
0.8% 
1.2% 
4.2% 
15% 
4.2% 
74.6% 
1% 
2.7% 
3.4% 
12% 
6.4% 
74.5% 
The perception of  the appreciation of other’s behaviour was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How highly would you 
appreciate your 
neighbour if he/she 
frequently practices 
handwashing with soap 
at critical times? 
Not at all 
Slightly 
Moderately 
Very 
Extremely   
0 
1.6% 
19.8% 
57.6% 
21% 
0.7% 
0.4% 
27.4% 
57.3% 
14.2% 
0.4% 
0 
29.2% 
54.6% 
15.8% 
0.4% 
0.6% 
25.5% 
56.5% 
16.9% 
Ability factors group: 
The people’s Financial ability to do HWWS: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
You will regularly 
purchase soap for 
handwashing 
Not at all 
Slightly 
Moderately 
Very 
Extremely   
0 
0.4% 
5.1% 
75.1% 
19.5% 
 
0 
0 
2.5% 
67.3% 
30.2% 
0 
1.2% 
7.3% 
74.6% 
16.9% 
0 
0.5% 
4.9% 
72.2% 
22.3% 
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The people’s confidence in performance of HWWS was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How confident do You 
feel that you can 
regularly remember to 
practice handwashing 
with soap at critical 
times? 
Not at all 
Slightly 
Moderately 
Very 
Extremely   
0 
0.4% 
5.1% 
76.3% 
18.3% 
 
0 
0 
8.7% 
62.2% 
29.1% 
0 
0 
11.5% 
70% 
18.5% 
0 
0.1% 
8.5% 
69.3% 
22.1% 
The people’s confidence in continuation of HWWS was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How confident are you 
that handwashing with 
soap at critical times 
will become your habit? 
 Not at all 
Slightly 
Moderately 
Very 
Extremely   
2.3% 
0.8% 
7.8% 
46.3% 
42.8% 
 
0.7% 
1.5% 
8.7% 
35.6% 
53.5% 
0 
1.5% 
9.2% 
51.9% 
37.3% 
1% 
1.3% 
8.6% 
44.4% 
44.7% 
Self-regulation factors group: 
Personal obligation about HWWS was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
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How strongly do you 
feel that you have a 
personal obligation to 
do handwashing with 
soap at critical times? 
 Not at all 
Slightly 
Moderately 
Very 
Extremely   
0 
0.4% 
9.7% 
70.8% 
19.1% 
 
0 
0 
12% 
65.1% 
22.9% 
0 
0 
18.1% 
65.8% 
16.2% 
0 
0.1% 
13.3% 
67.2% 
19.4% 
The people’s obligation to remind others to carry out the behaviour was: 
Question Answer My Thanh Thuan 
Dien 
Hung 
Nhuong 
Giong Trom 
district 
How strongly do you 
feel obliged to remind 
your family to practice 
handwashing with soap 
at critical times? 
 Not at all 
Slightly 
Moderately 
Very 
Extremely   
0.4% 
1.6% 
11.3% 
70% 
16.7% 
 
0 
0 
11.3% 
56.7% 
32% 
0 
0.4% 
10% 
69.6% 
20% 
0.1% 
0.6% 
10.9% 
65.3% 
23.1% 
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